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(57) Abstract: Disclosed is an agent for 
treatment and/or prevention of solid tumors 
which contains a thiadiazoline derivative 
represented by the general formula (I) 
below or a pharmacologically acceptable 
salt thereof. [In the formula, n represents 
an integer of 1-3; R represents a hydrogen 
atom and R represents a lower alkyl group, 
or alternatively R andR combine together 
to form an alkylene; R represents a lower 
alkyl; R 4 represents NHS0 2 R 6 (wherein R 6 
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mmmm, mm, t>\-m®, ^®, m®, ^^m^t^^^omm, mz. 
m®, mm®, m&mmtet*<D%&&&<Dm.m, mm®, m®, f^imifo 
w^omm, mmm, rmwmm, nmmm, mwmwm, nm^m^om 
wmnmrn, am®, mm®, mm®, mmm®, ^mmtammmu^mm 

[0022] sir, 
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-j&5£ (I) *i itJHRa: (II) ©#3£© Jt»tC*5V vt, 
nfcVK -fy^ntVV, n-;/5vK Jlfff-As* sec-:/^/K tert-:/^/K 

/K -fy^y^vK ^^wvk ^**>7K *<7?-A'y Jrf^/K /k *f 9 sMz 

(ii) tt7;v^i:Ltlt W^tf iC«*fctt4WftJK©^*«:2~io©r/v-5r= 

/V, ^r~/K ^^vK ;*~;V, 7*±~/W£k'tfhl,f bfrf> 0 

[0023] (iii) TV-frbLXiZy m*.ft&£&6~14<DT!J—A<&3btf htl, Attttfctt 

^Wf-Wy ^f$*f-Wy OrMff-w^ fttf-v^ f^/f-uy^ -fxi 

\ZTV])V~/K V+WA t^y^/K /<— fcKcT 

-tftfn/K /<— tKar^s/K "f^y>^-/K h'TSDi?-/^ fc'^^-zK ^ 

/w*yA ^/w^y^/K ^^/v^y A ^-^/i^yrvK /fc^^t^/K rb? 
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^mkT;v^;vr^m^W'^^M^m^r;v^v>n^n.s nuts 0v 
[0024] it&rn (i) &tt± (id <D&mz&\< ^ 

R 2 kLX\$. $?£L<tey5vK ^nfcVK -Ty:/Pt7K n-Zff-/K sec-"/ 

R 3 £LTte, #*L<tt*?vK ^fVK ^ntVW % -WnfcJVK n-^/K sec-;/ 
tert-^fVW&^&if £>*U £"90&UteyfvK ac*7K iVTW/K ter 

2 

r^y^/K i-ti/^/k 2-t^/j^vk i-t^/tW/k 2-T^y^of 

*y)^?7K l- (*fyVTS/):Axfc!7K 2- (^ATS/^Pbr/K 3- (y-fvVT? 
/)^PbT/K Wf-A'TSJ&'fl'* 1- (SW^TS/)**"^, 2- (SW/VTS/) 

i - (swvvrsy) 2- (sW/i/r^y^otr/K 3- (sw/u 
af-zK 1- (^fvvT5:y):/nfcVK 2- (^^yw^y) :/ntVK 3- (a^ATSy 

a^/K 1- (^^/VT^J^nf/K 2- (^a^/l/T5y) :/nfcVK 3- (S**^ 
/VT^y) :/nfcVK :/nfcWT^yy-^vK 2- (^ntVVT^/)^/K 3- (T/nfcVV- 

T^/):/pfc7K -Yyyntvw^yy^/K 2- wy^ntf/ursy) afvK 3- w 
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f%*. af-Ar, yntVK -YyyntJVK n-y^/K T^yyfvK 1-T^y^ 

l-T^/T'nfcVK 2-75yynfcVK 3-75yynfc7K y 
^VVTSyy^vK 1- (y^/KT^y^fvK 2- (y^/VT^^/K 1- (y^/W 
T^y)y nl^K 2- (y^/yT^ynfcVK 3- (y^/W^y ) y nfcVK SWvVT 

*y)yp*7K 2- (s^/PTS^yw/K 3- (-yyfvvrsy) ypfcVK ^fvvr 
syyfvK l- (:c^/vT^y)^/K 2- (a^/ursyja^/K 3- (azfywsy) 

ynfcVK Sfcn^TSy^/K 1 - (S^n^/VT^y) 2- (Sfct^ykTS/) 

aifvK 3- (i^fvKr^ynfcVK •fvMjVTSJtf-A'* 2- (yptVVT^y)ai 

3- (yntvyr^y) yntVK yyyptvvr^yy^/K 2- (^yyptvyr? 
y)^/v % 3- (^yyntVvT$y)yufcVv&^«-f L nhcor 8 ^^;^, R 8B «y 

:cfvK yntVK n-y^VK sec-y^/K tert-y^vK n-^y^/K T 

^yy^/K y^r^yy^/v, v^/vTvy^vK r^y^/K y^/vr^y^f- 
/v, ^y^/vr^y^f /v, r^yyntf/K yfvursyyptVK ^y^/vr^y^ntf 

/K fny^/K 2-^yif aJJS^/K yf^y, ^Mry\ n-yf^y, sec-yh 

3-y % tert-yH^yftif^-f) , coNHR 9B [^tf, R 9B tty?VK yatvv 

, yyypfcVK n-y^/V, 2-fcKn^y^/K 2-tKndrv^yafc°;K 3-fcKn 
^yynt!VK 2-tKn^riX-n-yf-/K 3-fcKP^>-n-yf7K 4-tKn3f 
iX-n-y^/K 2-fcKndr>'-l-(tKo^yy^)^/K 2-tKn^y-l- 

yfvv^/K r$yy^/K i-T^y^yv, 2-r^y^/K i-T$yym?/K 
2-T5yypfcVK 3-T^yyntvw, y^vvr^yy^vK 1- (y^vKr^y) 

, 2- (y^VT^y)^^v, 1 - (y^/VT^y) yntVV, 2- (y^/VT^ynfcW 

% 3- (y^/vr^y) y ntvv, vW/vr^yy^/K 1 - (vWA-r^y) a^/K 2- 
(vW/vT$y)^?vK 1 - (-yy^/vr^y) yntw, 2- (v ? yf-/vr$y)yotvv 
, 3- (-yy^/vT^y) yntw, ^/vr^yy^/K 1- (^/wt^^/k 2- 

(^yVTSy ) aifvK 3- (:n^VUTS:y)ynt7K v^^/vr^yy^/K 



# 
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f- A'T$/)^JK 2- )\>T^ A x-f-fr. 3- (^^-/VT^y)yPtVV % -fxx 

kWT^yyfvK 2- (•7v&VT5J)^?'JK 3- (T'nfcVVT^/^PfcVK -iVy" 
nfcVKT^/y^vK 2- W-fv\? /VT$S)x-f-/K 3- (-TyyotWr^ynt 0 

2 

&5) , NHCOR 8B (^f , R 8B fitff5i!l^^-Cfc5) > CONHR 9B (5S4\ R 9B (lMEi: 

Pli§-e*>5)*^ * s fctf hfls Sfete#*UttNHSO r 6B (^^>, R 6B (iftfnatna'C 

. 2 

NHCOR 8BB (5$^ R 8BB [^h^>, ^h*;/, n-:/Hrt^ sec-7b*ci/, ter 

t-zfh^yt^m-) s coNHR 9B (^'t>, R 9B \m^tmm^h^)^i>mfbti 

s $5>i!lJ:9#*L<r4NHSO R 6B (^ c f, R 6B MfE£|i^-?fc5) , NHCOR 8BB (^ 

2 

R 8BB tt^lBt[Rlii"C*)5)J5:^35S«>tf btlZo 

[0025] $<bfc> (i) (ii) tixtt. ±E-e^Lfc$f *lv ^wftaids-ttv^tua 

^ofcT/K 'fy^ntVK n-^/K sec-^VK tert-y^/H&if'CfcS** 
, R 1 j5WA\ stfvK yntVV > -fyyntVV, n-y^/K sec-^/W, tert-^ 

7vnfc2-e*>»K r'^nhso r 6B (:£* , R^mmtmmxhz) , NHR 7B (:£tK r 7 

2 

B \-mmtmmxhz>) % nhcor 88 ^, R^teffrfB^a-efcS) > conhr 9B (3; 

<K R 9B «tfIiEtl^a^fe5)^"efc9,R s ^7a:=/V-efe«5, n#l*fctt2Tf*»5fb 

flR^R^S-^tc/jioTMJy^^y, ■rh^y^i^&^^u R s tfW/K 

-ryyatVV, tert-y^/^ifT-fo!9, R 4 ^NHSO R 6B (5£* , R 6B |*HfHEil^^-e 

2 

h%) , NHCOR 8B (St, R 8B fiBfflE^I^^-efe?.) > CONHR 9B (5£4\ R 9B iSftulB£ 
<, R l tf*mm?X'h<9, R 2 t)hert-y?-/W£b*X'hZ>f)\ *tc\ZR!bR 2 tf-ffe\ctj; 

o-Chyy^i->, "rYy^v^b^m^ r'j&WvK xf-/K -ryynkW, tert- 

Zf?-;Vt£b*X*m . R^NHSO R 6B (5£<*\ R^ttltfEir^a-C&S) , NHCOR 8BB ( 
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-efc«9, R 4 ^NHSO R 6B (5£*, R^mmtmmXh^) s NHCOR 8BB (^t", R 8BB f2 

2 

tHf£tmm-?hZ>)te¥X*h>0, R*ft7 *.-}VX*h*) . ntfl1ttzft2XhZ>ik&W£t> 
[0026] (I) K*3V vt, ^/-/WlCjWIIbfcfctO^hy^AD*®* : 589. 3 

R 3 

o 

(Z) 

[0027] ft-a^ (i) <Dmm^mm^f^>mt, m^mm^mm^^mmm 
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[0028] ik&®{i)&£mn)<DM&*mz.^xWLWi-Z> 0 

^TO) ft, WO2003/051854, WO2004/092147, WO2004/11102 

ft&fy (II) fit* it&fy) (I) <D?h, R 4 ^R 4A -{?fc3WO2003/051854 % WO2004 
/092147, WO2004/1 1 l024ftb*fc&1fc<D%m\Z£<>X&btlZ>y±^fc (la) 
*m^\t%^m , &foftMl> ! 7l± [^xJfCHIRALPAK AD (^ir/Wb^Xglft 

Mbi3] 





(la) 



(») 



(5£*. R\ r\ r\ R\ R"&£Xfin\*ZtlZtlM%&bmmX*hZ>) 



[0029] 



\\&m (II) ft, UT<DTM^$£^§m'tZ>ZbhX*%Z> 0 



Mbi4] 
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(■a*, r\ r\ r\ r\ R^xxfn^ti^timmtmmx^, R 10 te, lo©^ 

i-io 

1-10 l-lO l-lO 

1-10 l-lO 
I-IO l-lO 1-10 

[0030] WO2003/051854, WO2004/092147, WO2004/111024ft£ > {;:iE$tf> 

jfmzZoxnbtiZik&Vo (A;?-Kfc) «3fe3*?^fc7e/7WbMR l0 cox(5£* 

x R 10 f*MsBi:[^a-efc«9. XttJfiaiK^ A*®*, a^^T-^^^-f) , (R ,0 C 
O) 0(5£tK R 10 «l5i:lia-e^)^i:*;^J^fi^b(R) - (-) -2-7x=;i,/ 

2 

Pfc^/K mb(S) - (+) -2-^^7 e nfc^;^if]ts tfiRtffr^®^ 

ii. ^i4^, p. H42(i978^) , %ww^£fttetiz.mm<Djjmzmv,xKfo 

&b (B) fc^y^/Kfryi^a-rh^y:^-. Stefijfc^^SmiD^ivetv© 

t, ^ttfcfb&tt (C) ^^{^02003/051854^^ {CfB^O^lCSpCT, 

* 

n?Z.bic£<9 (XS4) , (II) «r«3t^-5^*s-C#5„ 
[0031] £!!i§&4 

fc&mil)<DDh, ndU-eR^NHSO R 6 (iW, RteffllB£|i?J«^fc3)*fcW: 

2 

Wbis] 
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R 3 R 3 

H °^ H 0= ^ 

(H 3 C)3C00CI1-CH, P XB1 , (H 3 Q S COOON-CH 2 N"N R 1 Xg2 

R 5 s )-R 2 R s S >-R* 

(lb) (Ic) 

R 3 R 3 

HiNOwM - R X % 3 R^-CH, N-N R 1 

R 5 S >-R* R s ^ >"R 2 

o o 

(Id) (lla) 

2 

Mia£i^-e&5)£^u r\ r 2 > R^iu^R'tt^^mMia^i^a-efes) 

[0032] WO2003/051854, WO2004/092147, WO2004/111024ft£ , {;i|Bi£<D 

ALPAK AD W±Mb¥XM#M) V ^JRflSjtSt^n^h^^ 

Wcit&%) (Ic) £0iRf:fWO2OO4/l 1 1024^^(CiE*^*fe«CT, 0ij;t 



hy7/^ng^gg^if<D^r»*o.auk^ (id) ^tfeutii (x©2) , it 



«J (Id) £0!);if;fWO2OO4/l 1 1024&i? £iSf^#& WCT;vv*=7Wfc;*fc 

ttTA^Mbfctffcfr oztizxy (163) , {fc-a^ (lla) «r*lj61-5£fc:&ST?#S. 

[0033] »3f&5 

tert-^h^^^^T^/-efo^^^(lA) te, ^TOXm^^V^3ti-§i 

/ u »- H 3 C O N ^f=0 

R 5 H R5 

(X) (XI) 

R 3 

CH 3 O n-J 

R* >-NH 2 HaC^V < S >-NH 



S 

(XII) (IA) 
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[0034] IS1 

(XI) 14, ib^»(X)«iSft»IIE1», &&0#£T, ^-tert-^/W 
— #*-K fcV^-ejfig&ill*., 0£L<l*O < t£8O < C<^OM^T\ i«3#*b<t*0 

(xi) zm&rzz.b&-v%z>o 

i^-tert-^/V v^-tf^-MS, ft£$j(X) fc«VC» »*L<»41-10^a 

^f;V*;^7?K(DMF) , N, N -SW/WT-feKTSK (DMA) , N-^fvkfcfo 
UKXNMP) , fc? ys?>*£©fc*ttj&ik ^OB^y, ^on^M, 1, 
pp:r.^ % R$b<?yK ffflfca^/K SESfc/nfcf/K ftBt-fyrAafcT/K gfc 

me) fti?<Dftm*&mwmm, &t&#&trbtis -tibfiW-c^iis-^LT 

ff b*V *6>IC#*U<W: % BMfc*7vW3k(2: 1-1:2, #*L<fi4:3~3:4, X.m 
*UW\ 5:4~1:1, Sfe|C»*U<ril:l)©aW*ji)|jW[>tf £>*l/5 0 f&u fflV^ 
M<^^*«, 0iJ^lf>ft:^(X)^iO~6OOg/L, 03;L<te2O~2OOg/U ±«3 

[0035] mxtix^ mtt&wmi'vyv j*. stm-tw^ i%%t 

imfcWVJ*. fcmki-YWK 1-hWJ**h l **sK 

/WJy, fc°y>V % 1, 8-i/Tift'i/^n[5. 4. 0]-7-^^x-feV(DBU)^^S 
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~6mol/U #*L<ttl. 5~2. 5mol/L<D^&<OTm^kLXit^ (X) *5<fctf 

(X) IS, TlTIRft tbT^tt^^tf^-^-^^^W-^'-jr^hy 
— (J. Med. Chem. ), 25^, p. 1045(1982<¥) ;*s>±i/X (Synthesis), 28# 

[0036] X^2 

fc<g46Kxn)H\ t&JMnmbtiZik&Vo (XI) &*S&8jR'K 
ttttftgftU #*Utt-io , Cfc60 , C* J:9#*L<ttor£20t;©ra©?&arc» 

*Utt30#IKI~4l$M«#Ufc«, 7K^T30^^-24^ffi, 0*L<»3O^K 

/-/K sec--7?S—/K tert-:/*/— /K T-fch=HJ/K v^f-^, DMF, D 
MA, NMP, Ify^yftifOj&TktK^ ^PO^y, ^nn^i, l, 2-i??v 

x^;-;K -fxiXJ— 2-:/tvV— /K /K sec-:/*/— /K tert- 
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~1:9, 0£L<&8:2~5:5, i«9$f*L<fi7:3~6:4(^/-/V^fc«^y-/V 
:tK))^$^(c«LV\ ffiV^M^&i, 01Jx.(^k-a-^l(XI)^5O~6OOg/L x 
#f£L<f280~300g/L % J;<9«U«100~200g/L(DJiSi:^^a:-e$>So 

[0037] f-tttt/w^Jm, #£L<ttl~5^Iu i«9#&Ufil~31!Sl;, $<b£#£L 
<ttl. 1~2. 2^AfflV^*"i3 0 *fc,$f*L<{i, ^-fe^/W^K^m^tt* 

ig^l/Cffll^ft, #l;Uf 0. 5~12mol/U »*U»0. 5~6mol/L, 
L<tt2~3mol/LO^^^^yWWS^i|jttfl00g~lkg/L, &£L< 
iil50~300g/L, i!9$5F*L<«190~230g/L(D^{C^i5(-^LTfflVN 

o 

[0038] ±fBo0£Lv^J£&#-Cfi, ^ti(^<fe(xn))«Rj5fi:ig^^tc@^tL 

#&h/fc@ft©ifci£fc:W\ 0«jltfKJ£fc/Bv\fc*gk **fcW:r*i/b©iS3* 

P^~72^P^tft>tvS 0 
[0039] X©3 

Ifr^ (ia) fit, (xii) S«iEf , R 3 cox(5£*, R 3 *5£tf 

XttHtiEi:l^a-Cfe5)^c«(R :i CO) 0(5*tfU R*\mmtmmxh5) bfcfoZlt 
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R 3 cox(iW % R 3 *5<tU0CfifHBirl^aT*fc5)*fctt(R 3 CO) 0(5$^ R 3 

2 

[0040] f&mbLx\±^ Mz-tt*#;-/K x.fy-ji', r-trh^ ^f-^^-^yy^ r±b 

TW^-M^K ^=*f->, DMF, DMA, NMP, f Vi?>t£f 
XII)^S^30~600g/L, 0*L<f*5O~3OOg/L, ct«9^*L<^80~120g 

/L<Dm&bte5£?ts:MLX&Z>o 

bti, &$iv<m°vvyt£b*f)m? bivt* i \&m (xid \zn t-omx 

[0041] R 3 COX£LTte, mz.\Z, R 3 COCU R 3 COBrfti? tfhif bfl, (XII) f^L 

T^L<«2~10^1: > cW#mX&2. 5~3. SSiffiV^ttSo (R 3 CO) Oft, 

2 

^^l(XII)^L-C0*L<{42~lO^fi, £«9#mXtt2. 5-3. 5^*fflV^ 
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[0042] 

tihert-^b^sXsi'tf^T^yxhZfc&m (iia) fi % wmfe5tet'xmbti%lk 

&® (ia) \ mx.\tm^m2{z.m^<D^m^m ^m&-tz>ztbx%z> 0 



R 3 

CH 3 o ° == ^ 

o 

(IA) 



R 3 



H R« S >-R 3 

O 

(IIA) 



[0043] Sttitas7 



*b£4& (I) *5«fctf (II) (Doh, R'^mW^xm. R 2 ij^Cbm-<Oim.T;v^;v 

xm, R^T^xhzit&mmte&miiB)^ uroxm^^m^-r^b 
*>x%z 0 

Wbi8] 



CH a o 



^R 3 



(IA) 



R 3 



R 3 



R 5 



R 5 s >-R 3 
O 

("A) 



(IB) r3 

R 5 S S-R 3 
O 

(HB) 
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[0044] ^fb-a-^J (IB) £fcte (IIB) fi, Migfel > 2, 3, 5, &J:bK£0%btlZ>\\&® (IA) * 

fdii (iia) zm%%m?&m-z>zb\z.£mT&i-z>zbtfx*%% 0 
mAv7xi^>\>, mm?*?-/^ *9j~>\>. ^/—/k vtt^sizb* \z.mkfam& 

0tJ;U£l~12mol/U 0*U^l~8mol/L, <M«L<W:2~6mol/L<£>}ftS 

xmMutm&frhtf bhZo &*L<te, mm^/K mm?**'^ 

tfiRff l~12mol/L, 0£L<tel~8mol/L, «t<9^L<ft2~6mol/L(D^ 

[0045] (ia) ntcte (iia) zmM-tzmmbLxi*. m^.\t±M<Dmti^.m^ts 

0~100t\ $b^*U«30~80t:(DraoM-ei~72^F^s #mXtel~24 
[0046] SSli£}fe8 

\t-hm(X)(Doh. R 4 #NHSO R 6 0£>K R 6 ttiuf5i:l^aT^) , NHR 7C 0£<K 

2 
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R 3 



(ICa) (ICb) 

o 

(ICc) 

, r\ r\ r\ r\ r\ R 7C &£xm e \z*Mtitiimbmmx*hz>) 

2 

aX'fc^) *fcit (R 6 SO ) 0(^f %R 6 ^|E^|^^-efc5)^^S^<tt)0. 5~20 

2 2 

0^U(tl~5^*(D^SO#&T, -20^150^ #£L<te-l(TC£3 

[0047] MtLTW:, \ ?vu*;VJ>^ 1, h/V^y, . 

BKfe^fvK Tirh-hy/K S^n^vloi— 7VK THF, DME, $WMfV„ DMF, 
DMA, NMP, &)*?>t£l>ffi>\fbh. Ztlbttm&XtltltmitLXm^biVZo 

\?;v^/vtvs, N-^/we^yy, fy^ DBUft^tfSfctf MlSo 

-fb£4fe(ICb)tt, 2, 4, 7^T*#e>^b^ (IB) fc, jg^ x 

i~2o^*or 7C x(^*, R^&xxmtztiZtiiftmtmmxhz) t, &mz&) 

0. 5~20^*<0&S<£>#£T, -20 < Ctl50 < Corfl^M-C, 5#ia~72l$|fflK 
gjgfcn^vK T-feh^hy/V, *?a&Ar3>- r/K THF, DME, SWMf>\ DMF, 
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DMA, NMP, tryS^fctfWbtf btl* Ztlbl&mkX-*.tzKm&LXm^btlZo 

i&mtLxiZs m^t^mtimrw^ fimwvj*. timwwK timtr 

hy?A, ^hy^-Mh^K, MVJ* tret-;/ t>y^/WT$^, *MV7u 

v/v^^r^ N-^u^;^yy, fy^, DBu&^fctf 

[0048] Htc%mkLXfc&® (ICb) te, m&Wil , 2, 4, 7^i*-e#t,tt^>fb^ (IB) £, 
0»*Uf±l~5^ft©3S7c»l, &£Xf&*.l,<m~20%m, J:9#*L<f41~5 

mjtmtLxtes mjuztimttivmrhw^ hvr±b^ytimt^mrw 

a, i/Tyik&mikttmi-hVV&ftZtfhtf bite, 

^oaji^y, M*«V, g^^fvv, T-feh^hy/K S^ufvKt— r/K THF, D 
ME, SWrf-^ DMF, DMA, NMP, titeZ&lbtf hfl, Zfrbft%MX'tfc.\t 

m&Lxm^btiz>o 

[0049] flj&fc (ICc) It, $ti§&l , 2, 4, 7*t^#btb5^^ (IB) £, 

a^^SSffif, 1~20^*CDR 8 COX(^^ , R 8 *5iU5X^tV^f[lSil^^^fc 

5) (R 8 CO) O(^cf.,R 8 «HiiEtl^^T^)i:,^^J;«30. 5~20S*O 

2 

ffl&fe^fvK T1rh^hy/K S^rfvWrt— 7VK THF, DME, SWHh>\ DMF, 

dma, nmp, tfye^c^fcrfbtis ^^tt^afc-c^fcttja^u-cfflv^tiSo 
igsitTii, ^j^^^^hy^A, $$;wa, *^bWA, timtr 



WO 2006/101102 



PCT/JP2006/305645 



temm%mp&ft5z.bKM) , 4t&® dm) tm&mm&&tzi\&to aca) 

~ (iCb) &mtrz>z.k&x^z> 0 



[0050] mtm9 



R 4 ^NHSO CH CH R 4B (^^, R m tiR^l^£hitfflBkTA' 

2 2 2 

~?h%tt&m (ID) fit, £JlT©XjgJ^V VK5£t3£fct>T?t3, 

Mk20] 



R s 



R 3 



(IB) 



O 

(IDa) 



Xg2 



R 3 

a 

(ID) 

, n, r\ r\ r\ R 5 &£xm tB \**}i : etiiftmkmm~r?hz>) 

[0051] JMl 

^b^(IDa) tt, §m&L 2, 4, 7tl:¥-enbtlZ>fc&® (IB) «^-C*fctt 
jgH$«!&*, &3Ste.M#*Ufil~20Mii;©^©#&T^ 

L<ttl~515 *©C1CH CH SO Clt, -20 c Cil50 < C, £F£L<ft- 10^-30*0 

2 2 2 

, g^^/V, Tirh-Mj/K v?a^/Kn— r/K THF X DME, J^ffy, DMF 



WO 2006/101102 



31 



PCT/JP2006/305645 



» DMA, NMP, N, N' — i?/f'A"( "/V (DMI) „ \£Vi?yfci!tfii>tf hfl, 

^s^lt^, m*.i£&m&xi-hv*j»* *sMbWA % timet- 

[0052] X@2 

fb£4fc(ID)W\ ±IBXai-C#btl^^^(IDa)^, «#£-?*fcttjg^#}§ 
0^*, i«9^U(*10~20^1:OR 4C R 4D NH(^;>f , R^^tm^ttPJ-^fctt 

V K#tfZ>mkT/V*;l'm#&&bt>1r) £fcfSR 4E SH (5$ f , R 4B |4R 8 -CJt«$;h, 

>vTKMWmT>v*>\>*&t)b, -lO'C^iso'C, amxfct- KycbKyc© 

fmtLxtt, &mt, 7rvv*-A\ 2-:/p/v-a\ 7 

% T-feF^HJ/K *;xf/l/x- 7VV % THF, DME, P^T^>, DMF % DMA, NM 

mmbLxn. &mt&km*m-*hWJ*. timxw&s tim&w^ timet 

[0053] ft&m (I) *3,fctf (II) <o* \m. Wittft, 3te^Stt^£<D&fcStefts & 
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a) ttcit (id <D&mnvtz\, , tt&m (D t.tc\t (id tmnj&xnb 
n (id m s ^mm\z.mmttc\mmu m*tc\mmziMz.z>z.b\z£.mzKm 

n^m^mbommomx^ir^bhh^K^hfDmmh^momm 

it; (ii) te^ftbm^SftS^TiS&VN, 

[0054] [&1] 
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[0055] [^2] 
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C(CH3)a 
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NHCOOC(CH3) 3 



[0056] it^(i)^xj^(u)(DmM^m^^xnmm^x^^m^m'r^ <> 
twin :m^jNbr ipm^safei^M^iisf^^i-^^Mmpi*^^ 

^©iKM&tt&l/C; thJi$^A549»(ATCC#-^:CCL-185), thlPm^S 
K-OV- 3» (ATCC#-S§- : HTB- 77) &«fctffch*:Jl;lgHCT 1 16» (ATC 
C#-^:CCL-247)^fflLfc 0 A549i»tf>ig#[£te, 10%?^JMlfo.fil (^V 
tfhnv^ft, ^^P^#^-10099-141) x lOO^i/mL^i/y^^t'hP^ 
sJ'tk *^di/#^-15140- 122) ^JiT^lOO n %/vciL^YVf\^^yy{Ay^Y 
P^^tt, #*n^#^15140-122)£^£?Nutrient Mixture F-12KJ&J& 
(^t'hn^y^t, ^^D^#^21127-022)^fflbfCo SK-OV-3»*5 

§■^•10099- 141), lOOWS/mL^^yyW^fc^ci^^ #*n^#4§-l 
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5140- 122) ioit^lOO n g/mL^hU^hW^WV'Vf hni?3:>4fc, ^^n^# 
-$§-15140- 122) £^t?McCoy's 5AJgifc (^Vtf H3$*c>1k #*n;/#-$§-l66 

00-082) ^ffibfco «WaW:3rC, 5%&|fc#;*&#TT?i8*Ufc. 
[0057] A549iSaJiS(1000}iJia/^^yV) > SK-OV-3»(2000JNBfla/^^)*fctt 
HCT 116^Illia(1000»/^^/V)^96^^/V^V— h^^tt, #*n^#^§-l 

67008) ©***/WC*KU SRIttt!:*RL*:W«ft^lfc«rllP*. 
T. $^^72^^#Lfc(S^*100juL/^^) o ^-^W^Cell Prolifera 
tion Kit Il(XTT)(niX^-^T^/^^5'^±,^^Pi/#^1465015)OX 
TTKfflMI^«*r50/*lJD*."T\ 37 l C-<M'y*:*'<-M,fCo l-3^F^m(C490nm 
(*J-Rg$t^655nm) WR***^— W-^- (-^V^r^— fv-W:**!:, Spect 
raMax 340PC 384 ) TfWJtLfc. (^f/U^WfVK (DMSO) ) tMLfc 
a^hn— /V^K©HBJia©72I^KWli5it*SrlOO%i:L-C, WWMtffe-Ctta 

50 

[0058] it&VOa, b, d, e, h s u j, U m N n&itfotefcb^MailMfcHCT 116l£*frU 
GI flTCO. 1 /x mol/L^T^Jt^PlTO^^bfCo fc^U 2, a, h 

50 

, U m, nfc^T^o^thi!$0^JiattA549*5j;U?th^m0»^SK-OV-3 

50 

[0059] nmm2:&mmmm, ^mmm^m%mmm\zni-^mmmmmmnm 

PmmitmmfcLXs fcH|»ffi2i8&J*MIA PaCa-2(ATCC#-5|-:CRL-14 
20) > kh^^-lg»**HeLa (ATCC#-5§- : CCL- 2) *5i^th|L^»^T- 
47D(ATCC##:HTB-133)£JBV^£{C < fc^ B»lg*fflR ?ra%ttJ&*5 
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[0060] KK093 : i^s^j»ma, w&mmm&s &ji«s», m 

&&<DffimWbLX, thl^MMIA PaCa-2»aCRB#^:0070) , fc^f- 
•gmf&HeLalM Ufa ( ATCC#-5f- : CCL - 2) , t hfLi® MDA - MB - 468» (ATC 
C#-^:HTB-132), tMffidlJSDU 145»(ATCC#-^ :HTB-81) , th 
&j#-l&SK- MEL— 28^3 AS (ATCC#-§- : HTB- 72) , thU^SP^KBlfBfla (JC 
RB#-^ : 9027) , thW0786 - 0» (ATCC#-^ : CRL- 1 932) *3j;^thM 
Hep G2lNB^(ATCC#-^:HB-8065)^TOLfc, »HWTOH 
ife£MU 37*C, 5%^^^#T-C^*Lfc(thMMDA-MB-468*ffl 

[0061] [£3] 
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£3 



mm 




fchB¥ffii£ 
MIA PaCa-2 

mm 


10% •> $/J6JBj(iH» (4 >et*n>>x>tt> **D^#4f 10099-141). 0.1 mmol/LMEM 
Non-Essen tial Amino Acids Solution (-f >K hDi?x>tt, *^D^#^ 11140-050). 
lOOJMftAnL 1=3/ U> (-Y > tf hDi/x>tt s **D^#*f 15140-122) *5<tV 100 
jug/mL* >s r V v r v-t i/./ n ho /i^fL 77 ^ n -y :gj ^ 1&14U iZZ) QjsKS 
Minimum Essential Medium U >fcf h D^xVft, A * tJ 1 1095-080) 


HeLa fflfi 


10%^e/J^KifilTf U>t: bD^x>*j\ ^§5^ 10099-141), 0.1 mmol/LMEM 
Non-Essential Amino Acids Solution (-f >hT f«D^x>lt, l3#V#Wt% 11140-050), 
100itMft/mL i=i/U> (-f>Khn^x>tt, 15140-122) &&Zf 100 
Ag/mL7M/rhV^'» (-f>E hD5>x>tt **D^#*t 15140-122) 
Minimum Essential Medium -/ fc. h D i/^ >+±, DvStj 11095-080) 


MDA-MB-468 


10%*$/BftJBJfo«r >E hDi/jt>a % *^D^#^ 10099 141), 100-$ut/mLix 
S/U> (-f >K hD^x>a, fl^n^^f 15140-122) *5j;tfl00//g/mL;* 
V-fS/> (^VKhDyxVtts **D^#<§- 15140-122) £^tt Leibovitz's L15 
Medium (<f >tT h D^x V*L D^#^ 11415-064) 


DU 145 Sffljfg 


10% 5/ffeiSJfilS (-f >tT |>Dyx>^ ^J^D^S^ 10099- 141). O.lmmol/LMEM 
Non-Essential Amino Acids Solution (-f > tT h D i/x >*t. D 11140-050), 
1 mmol/L Sodium Pyruvate Solution (-f > tT h D ^x D ^#*§- 11360 070), 
100 3M££/mLl^>U> (-O^hD^x^t, *^D^ 15140-122) 100 
/2g/mL * h l/7hV-<$/> U>fcf bD^x>*±, *^n^#-t 15140-122) £^tf 
Minimum Essential Medium (-Y > tf h D vx 77 y D 11095-080) 


SKMEL-28 


10%-^^iMlti hDi>x>t, *^D^#^ 10099-141). 0.1mmoin,MEM 
Non-Essential Amino Acids Solution (OKfD^x^ D 11140-050), 
l00#te/mLi=S/V> (^VthnyxV^t. ^7^D^#^ 15140-122) *5J;^ 100 
//g/mL X M/7*hV-f y> W^ehP^x>a, £*tJ^#^ 15140-122) <fe^t? 
Minimum Essential Medium > kf h n V x * ^ n H095-080) 




l0%*>S/J»JiajfiL» W>^nj;x>t, *^D^§^ 10099-141), 0.1 mmol/LMEM 
Non-Essential Ammo Acids Solution ( >f > If b D v x # ^ D 11140*050), 
100 ^{i£/mL ^-^>'J> U >trhDyx>a, ^^U^#^- 15140-122) 100 
^/mUH/rbY^^/ (>f>bThD^x>^ *^D^#^ 15140-122) 
Minimum Essential Medium ( 4 > t h D ¥ x >tt> * * * 11095-080) 


786-o aias 


10% * $/§6JElMI? V tf h a Pjc va, * * D 10099-141), 10 mmol/L HEPES 
Buffer Solution U^^hD^xV^ 15630-080), 1 mmol/L Sodium 
ryruvate ooiution ^ / n r 1- 1 y x/ft\ tj 7 0 / lioou u/uj N ^.0 %iu 
D-(+)-Glucose Solution (V^vft, D^#-f G8769), lOO^uVmL ^-*> U > (>f 
>lfM3^x>)t N ^a 15140-122) *5^t/ 100>ug/mL ^ h h S/> (-f 
>tThn^x>tl, D^#^ 15140-122) 5&§trRPMI 1640 Medium (-OtTbD 
V x * ^ 0 11875-093) 


t Mff* 
HepG2®lJJS 


I0%'>^15fe£lfilft (^^tfhD^x^l. #*D^#^ 10099-141), 0.1 mmol/LMEM 
Non-Essential Amino Acids Solution >tf hn^x>^±. n^#^ 11140-050), 
1 mmol/L Sodium Pyruvate Solution U > e h D^xVft, D 11360-070), 
100#<4/mL^-i/U> K>thDS;xVa, *^D^#^- 15140-122) ^ctt/ 100 
A4g/mL ^ M/rhv>f ^>> (YVfcfhD^xVtt. 15140-122) £^tr 
Minimum Essential Medium (>f > K h D^xVft. * ^ D 11095-080) 



[0062] W»09li:PI|RjCLT, ^rmm:W^^-H^y^ ^^n^§-^167008 

50 

nfeitfotttHfiaWfiMIA P 
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aCa-2»CTUGUi-eiO mol/LE*T©l8TO*i£te£^Ut. (2Kb 
-kVllU 2, a, b, d, e> h, u U nu n*5it^oH:th^S*SHeLajilBja^L» GI 

50 

i,Um,ni3«tU?ottthMMDA-MB-468»^*ft,GI tiTClO »mol/ 

50 

L&T©*i#PIiF?£tt*rj3*Lfc. (4Mfr£«tt, 2, a, b, d, e, h % u U m, n&itfo 
ttfcMITSdR&DU 145»fC*fU GI {fiT'lO m mol/L#T©£5filfiSFflH4 

SO 

£^Lfc 0 (SHfrfrttl* 2, a x b, d, e % h, u U m, n*5<fctM3:fch&lt$SK-ME 
L-28»{C^UGI fflTClO m mol/L^T<^li5aPI^tt^Lfc e (6Mt 

50 

£#Jl % 2, a, b, d, e, h, i, l % m, njoit^o^thraiHJ^KBM^b, GI itt? 

so 

10 m mol/L»T©*tOTWiStt&*Lfco (7Hb6ttl« 2, a, K d, h, u U 
m,nfcJ;TJ«ofithWSS786-OjSfllia^UGI i$.XlO n mol/LUXT (DmMU 

50 

*fiHfcfca*L;fc. (8)1k&®U 2 S a % d, e N u U nu n*5«tU?o«fchfF0Hep G2^ 

50 

[0063] ztit><D$i%£<o, its® (i) &£xfi (ii) tethraHSM, tH=-M-®«, th 

fL-jg&BR thsfr&jn^fia, tK&jt-igM, th^^^iijia, ti^-ig»*5j: 
)&£xf(ii) \mmm. *%wm, a& tft*Lj&&s mmm&s 'gm&z.v 

[0064] UmM4 : Eg5^^ teat-rsisswfc 

m^^^thEg5^-^-K>^^e«COM«^:^[/W^-^^hy-(Biochemi 
stryX 35#, p.2365(1996^)]^##[CLT^IfeLfCo fchEg5*~ 9—YMy&1&L 

■rzzfyx^zmmu *»bbl2i (de3) ^gmE&ut, mum&masfc'? 

600 
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[0065] Eg5<DATPasem&<Dm&*J:M^y# • S*V— (EMBO Journal) , 133£, p.75 
1 (1994^) , ^n^-x^^X-^-lf ^-•^•f-^ViX 
— X-^-y-1f •^-^x^K-^'T^-^'T^y^CProc. Natl. Acad. Sci. USA), 89 
#, 4884H(1992¥)]5r##^LTHiSL/c: 0 frmmM<n&W.*mn\Jt a 25 mmol 
/L fc^v^N, N'-\?X(^?>X/V*ym (PIPES) /KOH (pH 6.8), 1 mmol/L 
:x^U^y=i— (2 -T5/^,Kx-xA') H^(EGTA) , 2 mmol/L MgCl 
, 1 mmol/L ^fthWh- /KDTT), 5 ^ mol/L /^y^ir/WPaclitaxel) , 167 

2 

H g/mL ^VjfiL^T/>X5;y (BSA) , 41.7 \i g/mL (Tubulin) (iMh*^ 

/Vr-^tfc, #^13^#-5§TL238) , 333 m mol/L MESG substrate(2-T^y-6-^;V 
jj-fY-l-^/vyyi/m^Y) (^^3.7~Xn-^Xtt, #*P^#-*§-E-6646 
), 1.67 U/mL ^y^^W^J-iXK^/^y^— ^ (Purine nucleoside phosphorylase) ( 
^U^y— y°n— ;/|±, *^ni/#-^-E-6646) *5iV1.33 m g/mL thEg5^e— i?— 
K^^ffiMfp^^fll^^tlS^A^TOL/Co 25 mmol/L fcT^^yN, N'-lf 
* (^^VV*^) (PIPES) /KOH (pH 6.8), 1 mmol/L xfrlsVpysx—MrM 

7- A) Hg^^(EGTA) , 2 mmol/L MgCl , 1 mmol/L 9 J^HrW 

2 

-Yr—zHDTT) s 5 m mol/L /^y^-fe/WPaclitaxel) *5<tt^2.5 mmol/L ATP/^yt 

^^TO«30t:T30^railtiLfCo ATPaseSttO^t^-5360 nmTOPifcft^ 
TV-r-y— (^l/dr*7— r'W*tfc, SpectraMax 340PC 384 )T?$!l5£L,fc o Eg5 
#£T^ »^^^#^T-CO^^^S:100%, Eg5##£T, 

£T«ftg£o%£LT^*tf£i4£tt-#L, ic fi^muyto 

50 

[0066] jb^3, 4, 6, 7, 20, 14, 9, 8, a, b, d, e, h, i, 1, o&^te$&#;#ftKEg5 
OATPase^ttSrPl^Lfco ft^a, b, d, e, h, i, 1, oftb* Eg5tf)ATPase?£ttcDPl 
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wac )»o. i n moi/LSkrx'hotco ztibWk&totoi&Mffl&t, -wen 

so 

:589. 3nn0 t^S20t;tfe»t5JtJS3t«^©te**1rft^(II)tt, 

[0067] {b^(0t>Utt(n)*fctt*©J8a*WK:W**4i5iftW:, ^oiWtS 

[0068] P tSt^m % *»KIJ it ^ #*L< i*g£#<D jh$^«fc3S1£fb^£ 
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lOOOmg, &$L<teO. 05~500mg<Z)|5ia-C% 1 0 1(sI^V^^:IhI. 0~ 
AlA^OO. OOl~10O0mg, 0£L<teO. 01~300mg£l 0 im*£^\J&®. £ 

[0069] ^^©H^Hll^l^feW/Sfctt^ HBWtt* ffififcH^JftKof&ae*5J; 

gg (2oo3¥) fti^iE^jvrv ^mm&&tfMfi>to* 

[0070] te^H-^H^tb-C tt^ ^Jx.fiDNAT/^/Wb^J («fd*.fi^njJ^7r5h\ 

{f^vsj-v^i/^, ^:7W-fiy>\ 7/fh7/fv/yC, ^h^rf-^hn^, T9f*/-*<< 9 s 

?V/;v\f*/^ s 3&AA£ 9 sy* ath#*/Kftif) \?^7TsfcJMIk<M7L\5Z>9}) 

7<3-i/^ yzvJyTff-i/ \ ^yfisi/^ tr/wnfx /-^y^-fe/K K-fe^-fe/K 31 
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✓-/K ^-fc^^fcif) (mtf&f^'l'-h D-' <^yy5.y 

^^Jfcif) ;^t^^^y^-^P!M[^Jx.ffNutlin(f-^^ (Science), 303 
P. 844 (2004^) ) tltl ; ^Pi/y*f— ^H^J {flljUiEGFRPi^J (0*R 
tt??^--?, x.;Vv*5-~7-t$¥) s AbiPIW^J (fll*. tf ^f^fci?) , VEGFR 
PH.§^J[^JX.JiZD6474(^yf— U^-f- (Cancer Res. h 623£, p. 4645( 
2002^) ) , FGFRPfi^J [flRtf PD 1 73074 (^V# • l?*r~1'A' (EMBO 
J. h 17#, p. 5896 (1998¥))ft£LPDGFR|fiiFMfl*tfSUll 248 (*y= 
tf/l/.^yif — — ^(Clin. Cancer Res. ), 9^> p. 327(2003¥))^if] 
, Flt3PI^J[0!l^{^MLN518(^^f— -fe^(Cancer Cell), p. 421 ( 
2002¥))*if]x IGF- lRPfi§M#Jx.tfNVP-AEW541 (^y^— fe/KCa 
ncer Cell), 5*, p. 231 (200459 ; Tf*y'»^r5^— WWB ( 

Wittf^b^^^W ;Hsp9OPaW^J[0tJx.(i7x^^3-;U, 
- 17-<f*h*i/?A# ! i m (^>^ — ^-fe^tT — 77-7^a^ (Ca 

ncer Chemother. Pharmacol, ), 42^, p. 273(1998^))/^^] ;lfeWte 
P£*^J[0tJXL«SU6668(^>f-—y^-^ (Cancer Res. L 60^, p. 4152( 
2000^) ;fa%mfffl\(W£&=>7WX*7>A4te}?) ;^bVf7tf7 
— £P!*#J [0>J 7L , SAHA (T'O i-^ai-^'T^TK- • 
^.f-^^(Proc. Natl. Acad. Sci. USA), 95^, p. 3003(1998^ 
))*£] ;^hy^^^D7°n7 L T-^PlM(^!lx.(f-7y^^h^a ;7V=/V 
S^^Pi.*^J[^JtfiR115777(^-Y^ — yf— ^(Cancer Res. ),61 

p. 131(200l¥))fc£] ;t"^^^-h^J(^Jx.(^^Kn^-K ^Kp 
-*~hftif) ;^y^l/^--^^--^Pl^J{^Jx.ffRafPi.^J[^Jx.^BAY 43 
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- 9006 (^r-yy f- — yf— ^(Cancer Res. ),64#, p. 7099 (2004^) 

, mTOwm%\ (flttfW'/^ , ^-p^^M^Rfcfvx-eso^ 

Hf^SV (Nat. Med. ) , 10^, p. 262 (2004¥) PKC/CHK 
lPIS#J[#lx.kfUCN-01 (*M-i-/\"*7 'TyJ-sUX^tXiJ. Antibiot 
. ),40#,p. 1782(1987¥))^if]^};M«^Vypt^J[^Jx.«Eg5PI* 
ffl (flBRff SB- 715992(WO2001/98278, WO2003/070701) ft*?) 

[0071] K &R©JSSia/CB\ mtfiMrvtHV, 8fcftfc£j& J *>tf btv^o 

^iMhy^MV^LTte:, ^Jx.tf-Y^-^^py- a , /3 , y ; JfiSft&JEH-f - (TNF 
)-a;yy7*h**S>",'Ofi—rt4*l'-U 2, 3,4, 7, 8, 12, 15, 18,21;JK*fc 
^nci-«S^(G-CSF) j^a^T-^^-MH^dVI-CSF) ;3S 

S © - 10 (IP - 10) ; y*7*9Mi<iVl& #Sfcff b*i5o j***A^eyS* 

^y^— D^y6(IL-6)S^^s GD2, GD3, GM2, HER2, CD20, CD22, C 
D33, CD52, MAGE, HM1. 24, giJTOlWvV^liM&Sf (PTHrP), &g 

ft, j&*i3?jNBJMmBT-8g&ft, ±M«^Hi L g^ft (EGFR) , ±Btmfa 

(psma) , !k<gftBtffimmtem*, ifcWrt&wimH^g^ft 

-^(Anticancer Res. ), 18^, p. 1217(1998^) (CfE^ftft, #tGD2#lft 
fcLTIiTy^-Wf- — ^ (Anticancer Res. ), 13^, p. 331(1993^ 
) KfEiiOfctft, ^GD3fetft^LT«^^^f---^/D^-.-rAy-fe7t-(Can 
cer Immunol. Immunother. ) , 36^, p. 260(1993^) £lE®£>#Cft, #£G 
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M2tf.fttLX\t*i?yV-—V-y—?- (Cancer Res. ), 5431, p. 1511(1994¥) 

9*5 — yt'f'^^-y^iPvoc. Natl. Acad. Sci. USA), 89#, p. 4285( 
1992^9 KM<D3n# x ffiCD20ttfl&LTtt:/?yK (Blood), 83#, p. 435(1 
994^) tIBftOSiflc, taCD22tfifrtUTri-fe^— X-^'tyna^ (Semm 
in. Oncol. ) , 30^, p. 253 (2003^) \Z.WM.V>%iW, tftCD33$ift.l:LXttV J r 
*—"}~J l l' • • # x )~jlA' • ^*ya Pi?— (J. Clin. Oncol, ), 19^ p. 3244(200 
l¥) fciEit©#i#* ^CD52^i:L-Cli^75'K (Blood), 82#, p. 807(1993 

— (British J. Cancer) , 833£, p. 493, (2000^) fcffif&afttfK JnCHMl. 24 
ifiWtLX^U^y — s(I±;v f J— (Molecular Immunol. ),36#,p. 387 ( 

1999^) \cmm<Dtjifc. fcM%vtm*^>mmm&wfcfctLx\tt^-y--( 

Cancer), 88#, p. 2909 (2000^) t-iEi&CD^tt:, WflffljaitiS^SK* 
tlX teZfvis— r-f - Or? • if • ^a^/V ♦ T# x ^ — Hrf • ifvf rev* (Proc 
. Natl. Acad. Sci. USA) , 86#, p. 991 1 (1989^) KfBifrDfcift, foB 

-Q. Biol. Chem. ),265^,p. 16455(1990¥)l£iE^<D&fr,^±&;» 
^H^S^^fttbTf*^^— y^-f- (Cancer Res. ), 59#, p. 12 
36 (1999¥) tClB^O^, ^±Bt!i^*^^^^t-Cfi7 p n^-x^>'^ 
'^rzf--f'-t^B-r;V'TiJf^ — J^AiH^V^Proc. Natl. Acad. Sci. 
USA), 76#, p. 1438(1979^)fc!B«<0$Wk ^^^IgmH^tfcfttL 
"CHS**— Trfr'iff'^-x- n^acy^.yf— ^(J. Neurosci. Res. ),40l> 
, p. 647(1995^) fc|a^©^Lft:, ^y*yy«l«mB^&^{teLTtt^ 
— nf-^y^«yi^— ^(J. Neurosci. Res. ) , 40#, p. 64 

7(1995^) \z&m<o$m. mm±mf&ttowmmfct\.x&v^^/V'*zr- 

^op^(J. Urology), 160^, p. 2396(1998^) fc|Bii£>#i#, fci]fo. < l c ft& 
SSffliaii^H^^LTii^Vf— -y-y— ^ (Cancer Res. ), 57^, p. 4593 

(i997¥) icMco^, ttMrt&Wia*«H^S*<**i:#ibTW3#-y3'^- 
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^(Oncogene), 19^, p. 2138(2000^) \Z.WM<D$iftt£¥ifi1btf btlZo 
[0072] J^ftftf-te, WZ.ti'^— tzf^y (Herceptin) , yy*W (Rituxan) N 

(Campathj % T'/^T&V (Avastin) % (Bexxar) % V lf7*WY (Lym 

phoCide), vfn*— i/(Mylotarg) , / Vl^* (Panorex) , 1?/^(Zevalin) 
M^f-* — Mfa— X'^yf-— (Nat. Rev. Cancer), 1^, p. 118(2001 

¥)]ft£ri s &tfe>*i3o 

gj$tf>|gflJ£l,-CttU ^RtfT^-fe^*, small interfering RNA(siRNA), 

[0073] \Y&m (l)t ) L<«(n)*fcl* ; eo^S^^)tcfp^$ti^.^^ft!loB^^i:'lrm 

-ffc^ (i) t u r* (id ^fc^^^a^^irfp^^^to <z>Ei&&#££*a 

-£#J) tLT-C^^Si^J^M^tp^L-C-C^^ffl £1t\Z&i*i'ZZ. b&X%5 

[0074] tt«©^©m*#t>*fcUTia:-§-1-S8SifcH:, Wittf (a)fls£4fc (i)tu<tt(n) 
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[0075] ^-a^ (Dtixttoi) tfcit^omm^mm^ti^m.tmt.tc\t'ttiu±o 

\m&&ft&&<D&*bfo<D m&ft%k&iBLfr&t*kxm v ^thx^ 0 
mmm, ftmmm, tmmmm, v-v-%w=mm. fatam. 

* 

8§(2003¥)]a s &-££tv5o 

[oo76] ^r^ % *mmzmmz.nm-rz>o 

[0077] ^PJ«k^»3) 

ftfctCi:*), ^<D«d^^5^J^TO1-^c <b^3, 40g, *L»286. 8g*5± 
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[*4] 

ffiT? fb£1&3 2 0 mg 

?L*g 1 4 3. 4 mg 

mnmmm 3 o mg 

t h-o^i/-/Pfc:;i/-fejba-^ 6 mg 

7r7'J >^-?y^-->»A 0. 6 mg 



mmm 2 
[0078] mmit&m) 

% mew. frnm&frbftzmmmmirZo \Y&m^ 4o g , ?l*S286. sg^j: 

OT&gJ8!fi&60gtr^U ^ctKo^TVfcVWr/i'P— 10%tK^1 20 

Cftfl 

ib&®}4 2 0 mg 



[0079] tm(fc&H7) 

nmz&t). ik<Dmm*t>ti:z&M&fflMtz>o it^m. 4o g , n^286. 8 g *5«t 

Tfm®Mffl&60g*m&U rftfcfcKo^vyufcVHr/VP-*© 10%tK^120 



2 0 0 



mg 



14 3.4 mg 

3 0 mg 

6 mg 

0- 6 me 

2 0 0 mg 



WO 2006/101102 



48 



PCT/JP2006/305645 



[^6] 

fflL£ <b£-t>7 2 0 mg 

a*l 14 3. 4 mg 

S^S38«J 3 0 mg 

b KD^^7"Dtr;i/-feJl/D— * 6 mg 

X^T'J 0. 6 mg 



2 0 0 mg 




MM 4 



[0080] mtmut&m) 

[*7] 

<k&%)3 2 mg 

D -v>- h— JU 1 0 mg 

2.0 0 mL 

[0081] mtm<k&m) 
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SfL# fc-&®9 2 mg 

D-v>- 10 mg 

2.0 0 mL 




»J6 

[0082] ait^wb«a^i2) 

$£MLTpH£7£f^Lfc^ ^/Bf£@7k-C£J;&1000mL£-!-5 o #Mx 
[*9] 

fb^gal 2 2 mg 

D-v>- h-;i> 10 mg 

2.00 mL 

[0083] tmutitm*) 

^ScfciU, »©aj****5«»l«ril« , f-«. ft#*a, 40g, 9L*f286. 8g:fc£ 
[*10] 

ib£t)a 2 0 mg 

!Uf 1 4 3. 4 mg 

rmwm 30 mg 

tHo+i'7Dt:;H!;i/P-x 6 mg 

;^7"J >^v^'>">A 0. 6 mg 

2 0 0 mg 
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[0084] tmut&md) 

&t>ofcfr*&» (*7kth*!RT- 1 5S) -CfT^^ffo-C, (ll£*>fc»)igtt##2 
[*11] 

^ fb^d 2 0 mg 



»!9 
[0085] fiSBak^e) 

ttifefc:J:9, fls£"«5e, 40g, 11^286. 8g*5i 

[mm 

$kl5 ib&Voe 2 0 mg 



14 3.4 

3 0 mg 

6 mg 

0. 6 mg 



2 0 0 mg 



14 3.4 mg 

3 0 mg 

6 mg 

0- 6 mg 



2 0 0 mg 



io 



[0086] miut&m) 
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ft8sfcJ:0, ftojafiteft^^S^SrWHSf 5. fc&bU 40g, ?L^286. 8g*3j; 
£Wc*r&$ (**lfcKRT- 1 5S) WttSrff ot, ( l&&fc9?£ttj&#2 

[*13] 

1 2 0 m g 

ILH 14 3.4 m g 

JSS*p*»t& 3 0 m g 

fc KD^r->7"D tf/W-fe^D— ^ 6 mg 

^T7!)yj^^i/^ 0. 6 mg 



mmm n 

[0087] Mfc-a^m) 

fiTSfcttiJ:^ &<DMa^#S&#J£M1-5o ft^m, 40g, 9LMF286. 8g*5j: 
im#P^»60g£fi"8-U ^tb{CtKn^riX7 p ntVHr/Va-^<Z)10%7K^120 

&t>ofc*rte* (f7k»T- 1 69) -CTOtrffoT, (l£&fc«J»ttfifc#2 
Omg&^-fS) £*#5 0 

[*14] 

MXJ ih&Mm 2 0 m g 



HJfeM 12 
[0088] ffiWH (fc&4fea) 



2 0 0 



m g 



14 3.4 

3 0 mg 

6 mg 

0. 6 mg 



2 0 0 mg 
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50,73 {b^la 2 mg 

D-vv- h— ;i/ 1 0 mg 



2.00 mL 

mm 13 

[0089] Stt *!l tftettD 

fc^iK&tf^ VT/W:i2mLT oiI&fj|^«U, &tt#J {I'^T/VtbtdQ 
[*16] 

<b£#)l 2 mg 

D-v>- ;i/ 10 mg 



2.00 mL 

■MM 14 

[0090] mtmuk&®m) 

[^17] 
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«L£ it-a^m 2 mg 

D-v>- h—JV 10 mg 

mm jgfi 

2.00 mL 

uum 15 

[0091] fb-£4*a: (-) -N- [4- (2, -5- (2-^>*/V*~ 

)V7^/^)V) -b-y^=-;V-A, 5-^tKn-l, 3, 4-77*^7*/*- A>-2-' < 
)V\-2, 2-i?*3-;\<-7u;*y7^Y 

1M1: (S) - (+) -2-7*-^otr^-yK(4.88 g, 32.5 nunoOSrv^on^^ 
20 mQfcjgflPU ifiik^^OO mD^x., MT*4B#M#LfCo &&&&& 

t&)o &WT\ W02003/051854}C|S«O^'&lC^oT#e>^cN-{2-[5- 
T5/-3-(2, -2-7i=^-2, 3-^fcKo-l, 3, 4 

-*f-7i?7V— )V- 2 -^/V]^-;V}^^;V^y7^Y (4.93 g, 12.8 mmoDSr^ 
PP^y(15 mL)*3j;t;e , y^(3.1 mL) (CigfifU iiEO^nn^vJgHc&in 

, jftEETfcltLfc. a^E^nn^/WA (50 mL)*5j;I^:W7p^/l^--r/Wl0 m 

vxn$s;VJ*/7±Y^/n-^*W/tim^;\<=$/\/\/U 9/1/6.5/3.5, 
9/1/7/3, ^9/1/5/5) !?HW)3gUll*lL, $fcfc&fflf5®3*UCN-[4 
- (2, 2-v ? ^/V7 p nt ? ^--/V) -5 - (2-^^^/V*^/VT5/^/V) -5-7 

i=/l/-4, 3, 4-1-7i?T/— )V-2-4)\>'\-2-'7x.~jV7v 

/^y7^Y<D—^<D^7^r^^— (2.48 g, 38%) % &£X£'&-? ; fe\ti'f%mft¥L,X 
N- [4- (2, 2-v ? ^^/V7 0 nt^-/V) -5- (2-^^y^/^^T5y^^/V) 
-5-7x^-4, 5-^tKo-l, 3, 4-^7i/7^—)^-2-^)V\ -2-7x= 
/W^'n/NVT5K(O%5-^<^> ? T^7 1 V^-7-(2.80 g, 43%)£#fc 0 
[0092] 5fcfc*ffl-f-5N- [4- (2, 2-^^;W7°nt 0 ^-=;>) -5- (2-^^^/^=/W 



• 
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] -2-7*J=.)\rfv*V7VP<r>— *0^7Vt7- :'H NMR (270 MHz, CDC1 
) 8 (ppm): 1.26 (s, 9H), 1.53 (d, J = 7.1 Hz, 3H), 2.60 (m, 1H), 2.93 (s, 3H), 3.20 ( 

3 

m, 1H), 3.36 (m, 1H), 3.57 (m, 1H), 3.67 (q, J = 7.1 Hz, 1H), 4.45 (br t, 1H), 7.20- 
7.49 (m, 10H), 7.75 (s, 1H). 
APCI-MS m/z: 515 (M-H)~. 

^Tigffl1~6N-[4- (2, 2- i J* s f->V?u\£ir~)\>) -5- {2-WsWfc^;V 
T^/J^VV) -5-7x-~;V-A, 5-^fcKn-l, 3, 4-^T^7V-/W-2 — <;V 
^-2-y^;VZfxi/<>T^Y<Dhb-'^<DV'T^TV^-- : *H NMR (270 MHz, C 
DCl ) 5 (ppm): 1.25 (s, 9H), 1.51 (d, J = 7.1 Hz, 3H), 2.56 (m, 1H), 2.96 (s, 3H), 3. 

3 

23 (m, 1H), 3.37 (m, 1H), 3.62 (m, 1H), 3.63 (q, J = 7.1 Hz, 1H), 4.67 (br t, J = 5.9 
Hz, 1H), 7.17-7.52 (m, 10H), 7.99 (s, 1H). 
APCI-MS m/z: 515 (M~H)\ 
[0093] X@2:±|EX@lT*#e.^c5felC^tlii-5N-[4-(2, 2 - SW^Pf*-/!') 
-5-(2-^^/>^/VT5/^/V)-5-^=/V-4, 5-v^tKn-l, 3, 4 

- <f-Ti?T*S — ;v - 2 - 4>V\ - 2 - 7*~;v?v/*VTKF(D— -ft <D\>T Tsrvir 

-(2.28 g, 4.41 mmol)£^/*-/WlOO mL) fcjgfcU 7*1^ (1.64 

g, 4.41 mmol)$5j:^^W^^f-hy^(6.68 g, 0.176 mmoD^Px., ^T'40 

ttmm&Ltco u&mz.*mik*vmi-hVT}& (20.04 g , 0.5297 mmoo ^w^; 

-/K250 mD^Zm^iXM^^hs mMX*£lb\C2mmffiWVtc^ UBTM 

^=9/1/7/3 9/i/5/5)-e5»is{Lfco ^<DME*momjft\<\ nhntc 

3|fi£jM> (ff 0.802 g, 2.09 mmol)£ % J— /K20 mO&itfn-^M^teOO m 

Qom&mmmmu ffituLtc®ft%m\u mmzmm-tzzt^M. %ms 

tt&N-{2-[5-T^/-3-(2, 2-^^-/V7 0 nt o ^/V)-2-7^/V-2, 3 
-i^tKn-l, 3, 4-^Tv ? T^-/V-2-^]^/V}^^/^>T5K(0.647 
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g, 23%) £#fCo 

[0094] X@3:±|BXS2-C#Wc3t^teN-{2-[5-T^y-3-(2, 2-^^ 
/^nbf^/V)-2-7i=-/W-2, 3— ^tKn-1, 3,.4-fT$>73A-/l'- 2- 
xf/V]^^/>}^^^/U^^T5:K(90 mg, 0.23 mmol)Sr^no^y(4 mOt^fi? 
U tTU^ (0.224 mL, 2.77 mmol):i3£l*&ftW5VVT1?^/V (0.288 mL, 2.33 m 
mol) ZMZ.. Sta-C3.5l*W0l#Lfc. KJi&atfc**5j:t;i mol/Ufiatftta*., 

=3/1 -> 2/l)-C*S$lLfc^ #b^fOay^(C3i^y-;v^v^n-^^y$: 

-) -N- [4- (2, 2-v^5vV7 P Pfc°:^/V) -5- {2-&'WMItx.]\'T$Js- 
^/V)-5-7i^/V'-4, 5— S^fcKn-l, 3, /W- 2— l>]-2, 

2-^VK/tf/^T^K} (60 mg, 55%)£#fCo 

'H NMR (300 MHz, CDC1 ) 5 (ppm): 1.30 (s, 9H), 1.34 (s, 9H), 2.56-2.65 (m, 1H), 

3 

2.94 (s, 3H), 3.21-3.44 (m, 2H), 3.58-3.70 (m, 1H), 4.45 (br s, 1H), 7.28-7.37 (m, 
5H), 7.97 (br s, 1H). 
APCI-MS m/z: 467 (M-l)". 
204.0 -206.0^. 

\kM%& : nbMzfc&®<DWJ~;vym<D-+Vy VMVM W& : 589. 3nm) KM 
MMffl 16 

[0095] {t&bb: (-) -N-[5- (2-&y*A*fc^A'T5j3&A>) -5-7^/^-4- 
•fnM'-t^V-A, 5-^tKn-l, 3, 4-^T^T:/— ;V-2-^/V]-2, 2- 9 J* 

XSl:Hlfe^Jl5OXigli:ll^|J:LT,W02003/051854^iB^O^^o 
-C#b^fcN-[2-(5-T?y-2-7^;V-3-ynt 0 ^7V-2, 3-iWo 
-1, 3, 4-?T 9 JT/— A'-2-4M^A'WV7JW&/r%Y{\M g, 30.0 m 
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mol), &&tfl£(R) - (-) -2-71=^13^^(10.5 g, 69.9 mmol)*5j:^ 
H2ft=H!)»fci||k(R) - (-) -2-7^/^Pfc°^/Vj;«9, N- [5- ( 

2- WsWfc~/VT^;^;\') -b-7^=-;v-4-7°v\?jr~;v-4, 

n-l, 3, 4-^T^T/-/V-2— <)V}-2-7^}Vzfxi/<VT^Y%:i/T7<TV 
^-7—^^1(13.3 g, 92%)£LT#fco i(0-gp(3.89 g, 7.96 mmol) ^sWf/Vjj 

/\/\/l)^%ttZk\Z&0, ^T^ffl1-5lj^LTN-[5- (2-**yXA 
t£-;VT^;x-=}-}V) -5-7 x.~;V-4-7*vt°3r=-jV-4, 5-S?fcKo-l, 3, 4- 

3- Ti?Ty— )V- Z-y{?V\ - 2-7a:=/k7 s n/-<yT5K£>— ^©^f^- ( 
0.861 g, 22%), $3£.XfMmtH1r?>m#tl.XN-l5- (2-^^^V^/VT^ 

-5-7^;V-4-7^^^;V-4, 5-^tKn-l, 3, 4-^TiW 
— /W-2--T/V] -2-7^=-/V7^n/<l/T^Y<Dho— 1S<nVT??r\rtr?~ (0.802 g 

, 20%) zmtco 

[0096] X@2:^WJl50I@2i:l^#^bT, ±iaX@l-C#btV^T^W1-?)N-[5 
-(2-^^^/V^/VT^y^/V) -5-7ai=7V-4-7 P nt 0 ^/V-4, 5-v 5 
fcKn-1, 3, 4-^Ti?T^—JV-2-4fr]-2-7*~J\'7°nsVsT$)?<D-'j]<0 
^T7s s r\y^— (4.41 g, 9.03 mmol), &ft-fe!)£iW7kfB«fel (3.37 g, 9.05 mmol) 
& itfrfcpjf ft*?^^y? A (3.42 g, 90.5 mmol) X<0, ft¥m&&N-l2- (5-T 
5y-2-7^=/V-3-ynt°^-=/V-2, 3-^tKn-l, 3, A-fT 9 J7V*- /V 
-2-^;v)^;vW^;v^yr^Yi2.\^ g, 67%)&#fc. 
X@3:^»J15(DX@3^l^#tCUT, ±IBXS2-e#btlfc5te^flH4*N-[2 
-(5-T5y-2-7^/V-3-7 p nt 0 ^/V-2 1 3— 3, 4-^Tv? 
T)/— )V- 2— f/W^^/i^^^l^VT^K (0.0480 g, 0.135 mmol), f y^(3 
2.7 mL, 0.405 mmol) SSilWfiftHW/l'T-fcfVl' (41.7 m L, 0.338 mmol)J;«9, ft 
^b{ (-) -N-[5- (2-^y^/^=-^T^/^/V) -S.-7x.~7V- 4-7° 
Pfc^/V-4, 5-^tKo-l, 3, 4-f 1 Ti/Ty-/V'-2-^/V]-2 ) 2-SW 
/K/p/^T^K}(0.0504 g, 84%)£#fco 

'H NMR (270 MHz, CDC1 ) 5 (ppm): 1.13 (t, J = 6.0 Hz, 3H), 1.28 (s, 9H), 2.66 (m, 

3 
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3H), 2.97 (s, 3H), 3.35 (m, 2H), 3.61 (m, 1H), 4.58 (br s, 1H), 7.32 (m, 5H), 8.08 (b 
r s, 1H). 

APCI-MS tn/z: 441 (M+l) + . 
jft;£: 107.0-110.0^. 

[0097] it&VOc: (-) -N-{2-[3- (2, 2-^^V7 p nt°^;V) -5 - (2-^yt°n 
\)-J"y-l-^/V)-2-y^=-;V-2, 3-S?fcKn-l, 3, A-^TV'TV—;V-2- 

HJ6«ll5©332-C#fe*i53fe^flH4'5CN- {2- [5-T5/-3- (2, 2-iW 

;vzfnM°ir^v)-2-y^;v-2, 3-$Wn-l, 3, A-"f-T^TV—;v-2- 

j/\<~\^;V}Wl/Wfcl/T^Y (0.647 g, 1.68 mmol) &$^nn^>(25 mU^g 
ft?U t°y^(0.41 mL, 5.1 mmol) &£XNlLftA-°7tt'7f*)A' (0.49 mL, 4.2 mm 

BTWRUto /KVW**^K(DMSO) (6 mUlCftWU 

A (0.331 g, 4.04 mmol) Jt#L^^bi4^ i {t-C100 t C^-C^PHftLfCo 

-(n-^f-y/^^/V=3/l - l/D-OflfjRLfcfc. T-feh>A^Sttft 
-r3^tU;«9, fc-&4&c{ (-) -N- {2- [3- (2, 2-SW/VT'nfc^/l') -5- 
(2-^yt'ny^V-l-^/W) -2-37*^-2, 3-^tKo-l, 3, 
7y-;v-2-^]if;i'}^^y^i'*y7^K} (0.649 g, 85%)£#7c 0 

'H NMR (270 MHz, CDC1 ) 6 (ppm): 1.34 (s, 9H), 2.23 (m, 2H), 2.56 (m, 2H), 2.61 ( 

3 

m, 1H), 2.97 (s, 3H), 3.27 (m, 1H), 3.40 (m, 1H), 3.63 (m. 1H), 3.98 (m, 2H), 4.01 ( 
br t, J = 3.5 Hz, 1H), 7.20-7.37 (m, 5H). 
APCI-MS m/z: 453(M+1)\ 
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M: 107.0-110.0^. 

ttti&£& : nbiltdk&mWtJ-frWfonl-YV V MM (jRft : 589. 3nm) KM 
MMM 18 

[0098] it&yad: (-) -N- [4— <W7?-V/V-5- {2-&VZJtote=>A'T$/x&'A')-5 
-7zr.~;V-4, 5— 3, /V-2-^/V]-2, 

/W7o/*y75K 

X@l :W02003/051854Kl|B«©*Stl!:fl6o-C#feh/fcN- [4— l^^/V 
-5- (2-^^/^=^X5/31^) -5-7*=A'-4 1 5-^fcKu-l, 3, 4 
-fTVT*/— ;V-2-^/V]-2, 2-S^fVK/n/-?V75K(2.32 g, 5.10 mmol)£ 
#lftii&j®fcftewM r 77>f- (HPLC) : CHIRALPAK AD (*ViZ/Wb^X 

Htfc®0 ;^ttiW:12%^y7 0 nt°/WV=i-/V/ / n-^f-y;M:6 mL/#;# 

ttl<W> te£4fcd{ (-) -N- [4— {2-*9>Wfo~>\<TKJ3- s ?- 
;V)-5-7*l~;V-4, 5— 5?fcKo-i, 3, 4-^7^7^— /V-2-' (7k]-2, 2 
-^^/V7W^75K} (0.707 g, 30%)£fi£J£iHa.-C#fc o 
'H NMR (270 MHz, CDCl ) 6 (ppm): 1.15 (2 x d, J = 7.0 Hz, 6H), 1.29 (s, 9H), 2.57 

3 

-2.67 (m, 1H), 2.96 (s, 3H), 3.23-3.44 (m, 3H), 3.37-3.68 (m, 1H), 4.46 (br s, 1H), 
7.25-7.38 (m, 5H), 8.00 (br s, 1H). 
APCI-MS m/z: 453 (M— 1)". 
jgb&: 162.0-164.0^. 

ltj^^:#btlfc^^O^/-;W«<7)i-hy7^D^(gtS:589. 3nm){C*j- 

mmm 19 

[0099] it&f&ie : ( - ) -N- { 2- [5- (2 - Hr*VW) 9 SV - 1 -4M ~ 2 -7^/V- 3 
-7nb^=7W-2, 3-^tKn-l, 3, 4-^7^7/-/V-2— Mx&'A'W 
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$mmi6<DiM2x-nt>titcyt¥%&teK- [2- (5-7^-2-^=^-3 

y^yW*yT5:K(1.01 g, 2.83 mmol)&<};tffc o yi^(330 L, 4.08 mmol) £v^nn 
^^(40 mL)Wg#?U 0^X^1:4 -yn^e^y/K390 M L, 3.40 mmoD^Px. 

^^hy^i»(560 mg, 6.83 mmoD^n^, 100<C-C5#M#Lfco 

-(^pa*/^/^y-./V=20/l)-C^®i1-^^J:t9. ft£^e{(-) -N-{2 
-[5-(2-^-dryt°pyv !; >-l-^) -2-7^yV-3-ynt°^;V-2, 3- 
i^tKo-l, 3, 4-^T^Ty-7l'-2-^]^^}^^>'>*>'T$K}(878m 
g, 73%)$r#fe 0 

'H NMR (270 MHz, CDCl ) 5 (ppm): 1.15 (t, J = 6.6 Hz, 3H), 2.22 (m, 2H), 2.55-2. 

3 

67 (m, 3H), 2.94 (s, 3H), 3.31-3.47 (m, 4H), 3.61 (m, 1H), 3.91-3.98 (m, 2H), 5.0 ( 
br s, 1H), 7.20-7.35 (m, 5H). 
APCI-MS m/z: 423 (M~l)~. 
jftjft: 188.0- 191.0V. 

ltmS:#Wc^^^^y-/V^O^hy!>ADit(^:589. 3nm) 

%mm 20 

[0100] it&m : (-) -N- [4-TW/V-5- (2-*#>X/\'*~/\'T$;^?-/V) -5- 
7i^-4, 5-^fcKu-l, 3, 4-^T^T % /— /V-2->l>]-2, 2-^^/W 

X@l:^^V^/V*yT^K (0.476 g, 5.00 mmol)£N, N-v^f7Mfr/Vi»T$K(D 
MF) (10 mD^^L, 60%7K^b^hy^^ (0.275 g, 5.00 mmol)?rO < CT^Px., 1^ 
agT'20^F^^tfc o &Wt\ 3-^nP7°Dt°^i I :/^(843 mg, 5.00 mol)£j!jP 
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-/V =20/1) X*m$k1rZ>Zb\z£ <0 , N -W>Wfc=.;v - 3 - t°^7^y 
^(240 mg, 21%)^#/Co 

yx/V*^/V-3-T$y^nt°^-73:yy (388 mg, 1.71 mmol) *5itf^-fe*^W< 
S?K(156 rag, 1.71 mmo0*»b* N-^^/V^/V- 3-T5yynt 0 ^iy^= 
^;T1?5#/WV^(219 rag, 4S%)*#fco 
[0101] X@2:±iBX©l-e#bttfcN-^y^/V^=/V-3-T5y7°Pt^^y^=^ 

*-fe$#;WO^(9.83 g, 32.7 mmol)£4&7k@^(38 mL) izMMU 130^^10^^ 

%L'tZ)~bKl } 0, N-[4-T-fef-/v-5- {2-*W*;v-fc^;vT^;^;\>) -5- 

5-^fcKn-l, 3, 4-^Tv ? T/-/V-2-^]T-fehT^K(11.3 g 

, 73%) £#fc 0 

XS3 : WO2003/05 1 854 (CfB^O^^ P# ICUT, ±|EXa2-C#btlfcN 
-[4-T"fe^/V-5- {2-WVWfc-frT^Jx-?-;V) -5-7*~fr-4, 5- 

3, 4-?-T>JT^—/V-2-' |7K|T-feh75K(5.22 g, 13.6 mmol), * 
^b*?^hy^(5.14 g, 136 mmol) te&XtmWW&'lifrfa®) (5.07 g, 13.6 
mmol)il9,N-[2-(3-T-fe^/V-5-TS:y-2-7^/V-2 > 3-^fcKo-l, 

#ClvT\ (R) - (-) -2-731=^^^^(4.65 g, 3.10 mmol) *5 ZXimt*? 
^-=/K30 mL) X'OMW^tciM.it (R) - (-) -2-7^~;\>7u\flr~;Vb±MX*m 
b^N-[2-(3-Tir^/V-5-T5y-2-7m=;l— 2, 3-^tKn-l, 3, 4 
- ^T^T^-/V - 2 ~ a fyl/] y ^ >^*>T^K££, Iftl^J 1 5 <D X© 1 1 
I^KLT, ^1)^(5.0 mL, 61.8 mmol) <f "C^SU v^^/l^i^n-rh^ 
(*et nj}N/VA/n-^^V/g^^^/W/^y-;V'= 20/3/2/ 1 ) -CKf 
^fcWSat-SH^fcLTN- [4-TW/W-5- (2-^V*/^ 
^7>/xf ;W) - 5-7^;V-4, 5-v?tKn-l, 3, 4-77 9 JT*/—A'-2- 
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J^-Z-y^-^V'^VT^YCO-^^sTXTVjr-?— (0.75 g, 12%)*5J:^ 
-?W-M~fZ>mtttLXN- [4-7W-5- (2-^^7V^=-^T573i^;v) 
-b-y^=.;V-A, 5-^tKn-l, 3, 4-3-Ti?7*/—A'-2-' 0V]-2-7*- 
;v7n/^T%Y<Oho— joWTXrV^r?— (0.82 g, 13%)£#fc 0 
[0102] XS4:»^Jl5^)X@2i:I^^^L-C, ±lEX@3Ti^ftfcm-C^mi- 5N-[4 

(2-*?v*;v-fc^;vT^;^;v) -b-y^=-;v-A, 5— W 

^T^fWtv- (0.632 g, 1.33 mmol), M-feU^A«77KfP^3(0.496 g, 1.33 mmol 

)*d£Tf7kmit*Vm'tWM0.503 g, 13.3 mmol) £9, ft^tt&N- [2- (3- 

T-fe^-5-T5/-2-7^^-2, 3-^tKn-l, 3, /V- 

2-^/W)^/V]^^y^/V^yr^K(232 mg, 51%)£#fCo 

X@5 : HJ£0iJ 1 5<^Xg3iN1i{CtT, ±fEX@4^#kftfcft^tt&N- [2 

- (3-T-fe^-5-T5y-2-7^yV-2, 3-^fcKP-l, 3, 4-^Tv ? T;/ 

-/V- 2-' 1>) ^fvVW^/M^T^K (0.0393 g, 0.115 mmol) , t°y^ (44.7 

M L, 0.552 mmol)iSXX^mtV])/^T±^(56.7 juL, 0.460 mmol)<}:*K 

f{(-) -N-[4-Tirf-/V-5- te-^y^/V^/K^/^fvV) 

/W-4, 5-^tKn-l, 3, 4-^T^/— /V-2--Y/V3-2, 2-^^/W^d^ 

VT^K) (0.0420 g, 86%)£#fc 0 

'H NMR (270 MHz, CDC1 ) 8 (ppm): 1.28 (s, 9H), 2.30 (s, 3H), 2.55-2.68 (m, 1H), 

3 

2.97 (s, 3H), 3.30-3.43 (m, 2H), 3.59-3.68 (m, 1H), 4.44 (br s, 1H), 7.27-7.39 (m, 
5H), 8.00 (br s, 1H). 
APCI-MS m/z: 425 (M-l)~. 
it^: 187.0- 190.0^. 

mmm 21 

[0103] <b^g:N-{2-[3-T-fe^V-5-(2-^yt°ny^>'-l— f/H-2-7^ 
~;V-2, 3-v^tKn-l, 3, 4-fWT:/— ;V-2-^/V']^/V}^'y^/V^y 
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75 K 

mmmntmm^L-x, njfiW2ooxs4*c#€»iifc*mstt*N-[2- o- 

r-fef-/W-5-T5/-2-7^/V-2, 3-^tKP-l, 3, 4-^7^77*— /V- 
2-^/V)j.^/V]^i/7./U*^T5K (0.0300 g, 0.0876 mmolK t°!Jv^(33.6 u L, 
0.420 mmol), mk4-7tt7^!)Mt0.6 \i L, 0.350 mmol) ^iSimfcfVW M 
0.0575 g, 0.701 mmol)J:«9^b^g{N-{2-[3-T-fef-/W-5-(2-^yt°n 
U^y-l—l'/V)-2-7^;W-2, 3-^fcKo-l, 3, 4-^Tv?T/-/W-2- 
^)V\^f-)VWv^^<yT%Y\ (0.0301 g, 84%)£#fc 0 

'H NMR (270 MHz, CDC1 ) S (ppm): 2.15 (m, 2H), 2.33 (s, 3H), 2.50-2.67 (ra, 3H), 

3 

2.97 (s, 3H), 3.31-3.44 (m, 2H), 3.60-3.65 (m, 1H), 3.87-3.97 (m, 2H), 4.46 (br s, 
1H), 7.24-7.38 (m, 5H). 
APCI-MS m/z: 409 (M-l)". 
137.0- 140.0T:. 

MMM 22 

[0104] 4k&V0h: (-)-N-{2-[3-T-fe^;V-5-(2-^yfc°^y^/) -2-7*- 
/W-2, 3—^tKn-l, 3, A-f-TVT/— A>-2-4As]^MM y sW*iV7 

ISiiflll7tP)«K:l7C, ^lfe^j20©X@4-e#f)tiyt^^tt^N-[2- (3- 
7W/V-5-75/-2-7^yW-2, 3-^tKn-l, 3, 4-^7^7/-^- 
Z-JMsL^VWyWiK/T^ (0.0260 g, 0.0759 mmol) , t°y^(29.3 jt L, 
0.365 mmol) , mk5-7tt/*UVM40J ju L, 0.304 mmol)*3«J;^^W7^( 
0.0498 g, 0.607 mmol) i«9, 4k&%0h{ (-) — N— {2-[3-7ir^/V-5- (2-* 
dryt°^U> J /)-2-7^;V-2, 3-i^fcKo-l, 3, A-¥7*ST/—As-2-<{ 
/V^J-MW^Wfol/T^Y) (0.0241 g, 75%) Sr^fc, 

'H NMR (270 MHz, CDC1 ) 5 (ppm): 1.82-1.98 (m, 4H), 2.33 (s, 3H), 2.52-2.62 (m, 

3 

3H), 2.95 (s, 3H), 3.27-3.38 (m, 2H), 3.59-3.70 (m, 1H), 3.84-3.92 (m, 2H), 4.62 ( 
br s, 1H), 7.23-7.37 (m, 5H). 
APCI-MS m/z: 423 (M-l)". 
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169.0- 171.0*0. 

itm^:nhtltcit^m<D^^^m^(Di-V^J>Dm(^ :589. 3nm) 
23 

[0105] flS^i:N-{4-(2, 2-V'^)Vfn^^)V) -5- [2- (Z-^/VT*;*-* 

-/V-2— lVW-2, 2-v ? ^;V7 P o/^7'^K 
##^J14-C#btl/db^l4{N- {4- (2, 2- v^/K/Pt^/V) -5- [2 

- (2-3i^/V'T5y^^/V*=/l'T5y)^/V] -5-7i-/V-4, 5-v?tKP 
-1, 3, 4-^T^T)/— /W-2->(>}-2, 2-vW/K/o/nV75K) (0.15 g, 0. 
29 mmol) £#®iSSMfl^n^h^7:7^- (HPLC) [#7i» : CHIRALCEL OD <J> 2 
0 X 250 nun(^^H^X^±S() ;^ffl«:^f-V/^/-/V= 80/20 ( 
v?:n?yWT^ 0.1%^fr) ;M:6.0 mL/^](C#L> *JfM$lW.5#£9.0#O®# 

- (2, 2- vW/Vynfc^/V) -5- [2- (2-^/VT5y^^/W^/VT5 
y)^/V]-5-^3i=/V-4, 5-SWtt-l, 3, A-^TVTV— A-2->f/W 
-2, 2-y*<5-JVZfvsOTm (33 mg, 22%)&&&@#tLT#fCo 

'H NMR (270 MHz, CDC1 ) 8 (ppm): 1.11 (t, J = 7.1 Hz, 3H), 1.30 (s, 9H), 1.33 (s, 

3 

9H), 2.67 (q, J = 7.1 Hz, 2H), 2.53-2.70 (m, 1H), 3.00-3.76 (m, 8H), 7.22-7.38 (m, 
5H), 7.92 (br s, 1H). 
APCI-MS m/z: 526 (M+H) + . 

mmm 24 

[0106] it-^Wj :N- [5-T5:y^/V- 4- (2, 2- Vt^jVfxitt-M -5-7^/1^ 
-4, 5-^fcKn-l, 3, 4-^Tv?T/-^-2--l7K]-2, 2-iW/V-7 p n/^ 

XSl:W02004/092147{C|E^(D^&{C^oT#ibtl^.[3- (2, 2-iW/V 
7 P nt , '^-^)-5-(2, 2-v ? ^/^ot"^/VT^/)-2-> r ^/V-2, 3-^ 
tKn-1, 3, 4-^7^7^— /^-2--l7M^/V]#/W^K^ tert-^/V^ 
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; r;V*-&WfcW?xi-?Y?y-74-- (HPLC) [#7-k:CHIRALPAK AD 0 4.6 X 250 

mm&^Mk^xmtm) 'Mmmm-.^^y/^/-^=so/20;WM: 1.0 

mL/^K&^T, fcftmm4.Mftb5.76fr<Dm#<D?h, 5.76#<DIIj#£#&1-5 
^{^•9x3t^tt^[3-(2, 2-^^/K/nfc o 3j-~/l0-5-(2, 2- 9 S*f-A& 
v\?-*~/VT^J) -2-7*.=-;\<-2, S-v'tKn-l, 3, 4-^T^T:/— 

X©2:±ISX@lT*#^tlfC7fe^14^[3- (2, 2-iW/V^Pt°^A') -5- 
(2, 2-v f ^7V7 P nt°^--/VT^y)-2-7^/V-2, 3-S?fcKn-l, 3, 4-^- 
7v?7/- /V-2-^/M^]^/W^?K^ tert-^;V^7 i ^(5.91 g, 12.4 m 
mol)^^^/K20 mL) fci&fcU &WC1 mol/L&tt*ili-gm^5vVM(4 

o mozMz., ^mx'immmwvtz* wmut^ir H £it&u nbtitdfc&*m£ 

TTSbPfSfcfti&U -fb^j{N-[5-TV^^-4-(2, 2-$WACA*tfjf*=yl' 
)-5-7^nyk-4, S—^fcKn-l, 3, 4-^^7-/1—2— T/V] -2, 2- 
^^VT'n/^yT^K} tf>&^& (4.72 g, 92%) £#fc e 
APCI-MS m/z: 377(M+H)\ 
175.0 -182.0^. 

HJfefll 25 

[0107] te-a^krN- [4- (2, 2 - v^/VTW^/V) - 5-^7 i >*/^*-/^T$y^f- 
^'-5-:7:^-/^-4, 5-vtKc-l, 3, 4-^Ti?T % /— /l^-2-^/W]-2, 2- 

■MM® !24-e#b*tfcte-£$Jj {N - [5 - -4 - (2, 2 - ^f/^at 0 
^-rz/V) -5-7^-/1,-4, 5— iWa-l, 3, A-^T^TV— /V-2-^W]-2 
, 2-v?^y^n/^yT5:K}^^ (0.502 g, 1.22 nimol) £g1^^fv> (20 mL) 
fcSflPU (0.203 mL, 1.22 mmoD^Px., 

'MWfcX.tz* ^•^O'Ct^ifcPU YV^^T^y (0.680 mL, 4.88 mmoDfcJP 
I^M^T*30^P^^LfCo TfefcitfLO mol/L^^P^l, *tm* 
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~;V)-5-3^7--y*;Vifr^;\'TK;* s ?-fr-5-y=.~;V-4, 3, 4 

f/V]-2, 2-> ? ^/V7 P n/-?>'T^K}(0.408 g, 72%)£# 

'H NMR (300 MHz, CDC1 ) 5 (ppm): 1.29 (s, 9H), 1.33 (s, 9H), 3.85 (dd, J = 13.5, 4 

3 

.8 Hz, 1H), 4.49 (dd, J = 13.5, 8.1 Hz, 1H), 5.29 (br s, 1H), 5.93 (br d, J = 9.9 Hz, 
1H), 6.27 (br d, J = 16.5 Hz, 1H), 6.53 (br dd, J = 16.4, 9.6 Hz, 1H), 7.27-7.34 (m, . 
5H), 8.06 (br s, 1H). 
APCI-MS m/z: 466 (M)\ 

mmw 26 

[0108] (-) — N— [4- (2, 2-i^/K/nt°:*=/V) -5- (2-^/VT5/^ 

IIMl25T?#^;ft,5fc^k{N- [4- (2, 2-^f-/^nt°^-^/V) 
yWfc^./VT^^fr-S-y^/V-A, 5-^tKn-l, 3, A-^T 9 JTV— 
/V-2-' f/V]-2, 2—^^/^n/^yT^K} (1.50 g, 3.21 mmol)£Tirr-~r-!;/W 
60 mL) MfifU &Vvt\ 70%^/KT^7kM(13.9 mL)^i 

, *r mjzmfo*mi.irz>z.t\z£o , (-) -n- [4- (2,2- vW/v^* 

ftf^/lO -5- (2-^/VT^/3i^^/V7}N^/VT^y^^/W -5-7a:^;V-4, 

3, 4-^T^Ty-/V-2-^/V]-2, 2-^5 L /V7 p n/^T?K} 
(0.830 g, 51%)£#fc 0 

J H NMR (300 MHz, CDCl ) 8 (ppm): 1.09 (t, J = 7.0 Hz, 3H), 1.28 (s, 9H), 1.34 (s, 

3 

9H), 2.63 (q, J = 7.0 Hz, 2H), 3.03-3.12 (m, 2H), 3.16-3.24 (m, 2H), 4.02 (d, J = 1 
3.2 Hz, 1H), 4.58 (d, J = 13.2 Hz, 1H), 7.27-7.35 (m, 6H), 8.02 (br s, 1H). 
APCI-MS m/z: 512 (M+l)\ 
g&,&: 169.0-171.0^. 
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27 

[0109] ik&%)m: (-) -N- [5- {2-V&A>T$S3#>XA<&^A'75J* , f-fl') -4- ( 
2, 2-i&7-As7vttZLAs) -5-7=^-4, S-^tKn-l, 3, 4-^7^7 

Ar-2-W\ -2, 2-^f.«^y7$K 
XSl :HJfi0U26i|Rl#teLT, W02003/051854teK*<0#jfefcf£oT#b*l 
fcN- [4- (2, 2-v ? ^/V7 P ot°^/V) - 5 - ^"T ^/V^^/VT^y^^/V- 5 
-7x-;l/-4, 3, A-W^JTV— )V-2~4)V\ -2, 2-SW 

/K/n/-^T^K(0.05 g, 0.11 mmol) *5 ±1*2 mol/L^^T?^-^/— 

0. 10 mL)A»e>, N- [5- (2-^f L ^T5/3^ r >'A^=A'T$y^A') -4- (2, 
2-v ? ^/V^t°^/V)-5-7^7V-4, 5— 3, 4-<^7^7 % A- 
/V-2— f/V]-2, 2-^f7k/P/^75K(0.02 g, 35%)£#fco 

[0110] JM2:±.BXmiX»ntbtlttN- [5- (2-$W/l'Tl/**V*/l'*^T5/>« 
fvV)-4-(2, 2-*J*?-;Vzfxi\?*^;\>) -5-7x=/U-4, 5—Wo-l, 3, 
4-^Tv^Ty— ^-2-^] -2, 2-v f ^^-/V7 p n/^T5K(50 mg)$r^if jS 
^flc^n-r — (HPLC) : CHIRALPAK AD * 20 X 250 mra(^t/V 
>ffc#lMetfcJK) ;*WiftK:n-^f-V/3^/— ^=91/9;flEi:5.0 mL/#]f- 

te£^m{ (-) -N-[5- {2-x/^;VT^^V^;v^;v 
T^y^/V)-4-(2, 2-^^/V7°at°^/V)-5-73:=/V-4, 5-SWn- 

1, 3, 4-^7^7)/-/V-2-f>]-2, 2-v?^/^n/^T^K}(17mg, 34%) 

'H NMR (300 MHz, CDC1 ) 6 (ppm): 1.28 (s, 9H), 1.34 (s, 9H), 2.25 (s, 6H), 2.73 (b 

3 

r q, J = 6.3 Hz, 1H), 2.84 (br q, J = 6.2 Hz, 1H), 3.18 (br t, J = 6.6 Hz, 2H), 4.02 ( 
d, J = 13.2 Hz, 1H), 4.58 (d, J = 13.2 Hz, 1H), 5.85 (br s, 1H), 7.27-7.35 (m, 5H), 
8.02 (br s, 1H). 
APCI-MS m/z: 512 (M+l)\ 
101.0- 104.0T:. 
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&M%&:nbMt4k&®<OM;-/l'm&<Oi-h})VM)m($i& : 589. 3nm) [£*f 
MMM 28 

[0111] 'fb^p:N-[5-(3-T5y7 B P/N 0 >'^/W^/VT5y^/^)-4-(2, 2-vW 

/K/cW-zv) -5-7^~;v-4, 5-^tKn-l, 3, 4-^T^T % /-/V-2- 

Xei : ^M24T*#ibtl^>^tlj{N- [5-T5/^f-/V-4- (2, 2-Wf-jy? 

-5-7zc~;V-4, 5-v^Kp-I, 3, 4-<?Ti?T*S— jV-2-4)V\ 
-2, 2-v ? ^^/V7 p n/^T5:K}Oig^(1.00 g, 2.42 mmol) ^no^^y (25 
mL)U:!K»U ?k&T> HJ^vVT^a.35 mL, 9.69 rnmoO&itW^-^np 
^n^V^tf^vV (0.442 mL, 3.63 mmol)^Px. > M-T?22l$raj£#Ufc. iS£«J 

i/ay-f&^klZ.X.'O, 3fe^Stt*N- [5- (3-*nn:/a^;vv#~/VT^?VV' 
)-4-(2, 2-^^7 e nt°^/V')-5-73i^/U-4 I 5— 3, 4- 
=f-T\/TV-)V-2-y{)V\-2, 2-^^/V7 P n/NVT^K(0.880 g, 70%)£#fc o 
*H NMR (270 MHz, CDC1 ) 5 (ppm): 1.29 (s, 9H), 1.35 (s, 9H), 2.25 (m, 2H), 3.22 ( 

3 

m, 2H), 3.63 (m, 2H), 4.01 (dd, J = 5.1. 13.7 Hz, 1H), 4.60 (dd, J = 8.0, 13.7 Hz, 1 
H), 5.19 (dd, J = 5.1, 8.0 Hz, 1H), 7.23-7.41 (m, 5H), 7.94 (s, 1H). 
ESI-MS m/z: 515, 517 (M — H)~. 
[0112] X@2:±fBI@l-e#e>tlfc3te^^N-[5- (3-9un'?v/<yx/V&-A'7' 

-4- (2, 2-v ? ^;V7°nt°^/V)-5-7^;>-4, 5-iWo-l 
, 3, 4-^Tv ? Ty"-/V'-2-^7k]-2, 2-vW/K7 P n/^T^K(1.50 g, 2.90 m 
mol), 3$ik1-hVVMB69 g, 58.0 mmol)*5j;TJ ? Tv ? ^hy^A(l.89 g, 29.0 mmol 

)&dmf(2o mu ic&isu 9ox:x*mmmwLtc 0 m&kfcfc&tia*.* mk^fr 
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[5- (3-Ti?F7v'*y*A*tezA'T$S*f-/l') -4- (2, 2-^^7 p cfc°^ 
yV)-5-7^-;V-4, S-v'fcKn-l, 3, 4-^T> ? T/-7W-2--l'/V]-2, 2 
- iW7K/n/NVT5K (1.82 g) £#fc 0 

&VvT\ #e>n«^»N- [5- O-Tv^Kyn/NV^/^^T^/^/V) 
-4- (2, 2-v?^/V7 P nt°^/V)-5-7^/V-4 > 5-i/fcKn-l, 3, 4-^ 
Tv ? T^/-/>-2--r/V]-2 > 2-iW/K/n/^T5K£THF(53 mL){C^fi?L, 
7k (10.6 mU&i 1^:7^/1^^:7^(1.24 g, 4.73 mmoD^P^, ^®T*16R#Pf51 

)-4-(2, 2-^^/V7 p nf^/k)-5-> r ^/W-4 I 5-^fcKo-l, 3, 4- 
^ T ^ T >/_ ;V _2-^ / v]-2, 2— •J^/l'ZfTi/OT^b*} (1.29 g, 89%)£#fc 0 
'H NMR (300 MHz, CDC1 ) 5 (ppm): 1.29 (s, 9H), 1.33 (s, 9H), 1.96 (m, 2H), 2.85 ( 

3 

t, J = 6.6 Hz, 2H), 3.19 (t, J = 7.5 Hz, 2H), 3.99 (d, J = 13.7 Hz, 1H), 4.61 (d, J = 1 
3.7 Hz, 1H), 7.24-7.39 (m, 5H). 
APCI-MS m/z: 498 (M+H)\ 

29 

[0113] \t^n: (-) -N- [5- {^-^^-;VTK/^n/<y^;V^;VT^/^;V) -4 
-(2, 2-v ? ^/V7 p nt°^-=/W) -5-7^/1^-4, 5-^tKn-l, 3, 4-^T^ 
7/-^-2-^/V]-2, 2-vW/l^n/-^T5;K 

)-4-(2, 2-vW/V7 P Pfc°;^/V) -b-y^/V-A, 5-SWp-I, 3, 4- 
^T^T'/-/V-2--f/V]-2, 2-i?^/V7u/<yT$h*) (1.00 g, 2.01 mmoDSr 
i??waL?y(4Q m Q K^MU 37%*/Wyy7lC^(1.63 mL, 0.201 mmol), ft 
Bft(1.15 mL , 20.1 mmol)&£XfiYVT±b*i'fo%fcftV3$i-h})VM4.26 g, 20.1 m 
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/WA/^/-/k=9/l-»4/l-»7/3)-Cfl|*if 4k&W>n[ (-) -N- 

[5- (3-i?*?A'T$J7v'<yWiKzA'T5J&A') -4- (2, 
f^/V) -5-7=^-4, 3, 4-^T^Ti/-/U-2-^/H- 

2, 2-vW/KAv^TSK} (0.910 mg, 86%)£r#fc„ 

'H NMR (270 MHz, CDC1 ) 8 (ppm): 1.29 (s, 9H), 1.33 (s, 9H), 1.96 (m, 2H), 2.20 ( 

3 

s, 6H), 2.36 (t, J = 6.7 Hz, 2H), 3.12 (m, 2H), 3.96 (d, J = 13.4 Hz, 1H), 4.59 (ra, 1 
H), 5.57 (br, 1H), 7.23-7.38 (m, 5H), 7.96 (br, 1H). 
APCI-MS m/z: 526 (M+H)\ 
^1^:92.0-95.0^. 

^mytm:nbMc^m<D^/-/umm<Di-h]}^Dm(^:589. 3nm) KM 
MMffl 30 

[0114] te£^o:4-[3-(2, 2-V*?->V7xi\f*~;V) -5- (2, 2-^vK/nfc 0 ;*^ 

;vr^/)-2-y^/v-2, 3-$Wn-l, 3, 4-^Tv ? TV— /V-2-^/W]- 

N- (2-fcKn^vo^Vv):/^T$K 

X@l : WO2003/051854KiEii<D;fr8c£|^{£L-C > WO2003/051854(C 
mM<Djjmz.ftoXmbtltc4-[3-(2, 2-V^/V7u\:°*^M-5-(2, 2- 
^^-/V^af^/VT^y) -2-7^/^-2, 3-i^fcKn-l, 3, 4-^T^T^ 
— /V-2-^]^yg? ^/l^*7VWll.2 g, 25.9 mmol) joiT^TK^t:*:^^ 
^H^A(2.94 g, 77.6 mmol) 4-[5-7^/-3- (2, 2 -SWvK/ntfifjs. 
/V)-2-7x.~;V-2, 3-^tKn-l, 3, 4-^7^/— /W-2-^/V]y^y^ 

^/l^j*7VV ( 1 .54 g, 1 7%) %Wc 0 
APCI-MS m/z: 364 (M+H) + . 
[0115] J^2\%mm5<DJLn\mmZlX \ ±ISX@l-e#btLfc4-[5-T^-3- 
(2, 2-^^713^^) -2-7^/V- 2, 3-^fcKn-l, 3, 4-^T^T 
/-/V-2-^/V]^^ ^/V^tvKI.54 g, 4.24 mmol) > (S) - (+) -2- 
731=^^^^(1.99 g, 13.2 mmol) , ^k^=/K20 mU&itff yi^(l. 



WO 2006/101102 



70 



PCT/JP2006/305645 



80 mL, 22.0 mmol) J:0^T^U*ii^Sr#fco &blTl1Zi?7XTls*m&tb$r> 

£0, ftlC»ffif SW^fefCN- [3- (2, 2-^^7*0^^) -2-7x= 
(2-7^/V7 e nt°^-^T^y) -2, 3-^tKn-l, 3, A-f-T^TV 
—;\>-2-4A'']zf?Vf& ^/V^XT/W—jjWsTTsrVjr^r— (0.679 g, 32%) 

'H NMR (300 MHz, CDC1 ) 6 (ppm): 1.24 (s, 9H), 1.54 (d, J = 8.0 Hz, 3H), 1.42-1.6 

3 

7 (m, 1H), 1.99-2.15 (m, 1H), 2.20-2.32 (m, 1H), 2.38-2.46 (m, 2H), 3.03-3.16 (m, 
1H), 3.62-3.71 (m, 1H), 3.67 (s, 3H), 7.18-7.47 (m, 10H), 7.64 (br s, 1H). 
APCI-MS m/z: 496 (M+H) + . 
[0116] lMZ\&mctYWJ* (0.240 g, 6.01 mmol)£7k(4.0 mL) ^WCv^* 

f-v(8.o mL)^px.m#Lfc 0 nbtitmm\z±mxm-?nbtim- [3- (2, 2 

-iW/VTW;*-^) -2-7^/V-5- (2-7^/^nt°^/WT5/) -2 
, 3— 3, 4-^T^T N /— /V-2-^T/V]^y^ jVttfr )V(T>— 
■ftWTTsrVis-?— (0.992 g, 2.00 nunol) ^%7L, ^M^S^M fflftUt* 
fill mol/L *£&(20 mL) jo it^TK (30 mD&bn*., #f ffiLfc6fe@ft&}li®LfCo # 

- [3- (2, 2 - v^/W7°n f^-n/l/) -2-7^/V-5- (2-7^/l'7 P nfc t ';t— 
/VT5/)-2, 3-v^Kn-l, 3, 4-^Tv?T^-/V-2—l';V]^y^(9.60 g, 
99%) tr#fc 0 

APCI-MS m/z: 481 (M+H)\ 
[0117] IMA: ±.mx*nbtltc4- [3- (2, 2-$W/KA»tfJ*':=tf') -2-7i=/V-5 
-(2-7^/k7 P nt°^-^T5y)-2, 3-^tKn-l, 3, 4-^7^7V>-/V- 
2-^/V]^^(l.03 g, 2.14 mmol) tC^b^f-y^ (0.223 mL, 2.57 mmoOfci 
tfDMF(17 mL, 0.214 mmol) ZOVX-Mx., mU^mmm^tCo 

(1.2 mL, 21.4 mmoD^P^, g.M.X-mmm,Whtc 0 mol/Ufe$(20 mL) 
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-Cft^Lfc^ WtBWk1rZa:\Z.3X, 4- [3- (2. 2-v ? ^/>7°nt°^/W) -2 
-^ 3 :^/V-5-(2-7ainyl,7 e i3^^T5y)-2 1 3— ^fcKn-l, 3, 
iW— /W-2-^/V]-N- (2-tKn^ri/m^/V)^^T^K(1.10 g, 99%) 

APCI-MS m/z: 525 (M+H)\ 
[0118] XS5:±EXg4-C#btt54-[3-(2, 2-^f-/W7 p nt i ^--/V) -2-7x.~)V 
-5- (2-7x.~/V7vK°*=./VT\/) -2, 3-^fcKn-l, 3, 4-^7^7"/— 
/1^-2-^/V] — N— (2-tKn^^/l/)^^T5K(1.21 g, 2.31 mmol) dv^n 
vy?>(20 mL) StAHx., OKZV&WUl&s tfll 5^(0.470 mL, 5.77 mmol) j8j:tWI[ 
-fb tert~:/^/V>W/W/IJ/K869 mg, 5.77 mmol) SrflP*:, £M-C3l$IBHt#l,fc 
o ^^{Cl mol/L&®K20 mL) &£Tffr (30 mL)5riP^, ^nP/fc/W*-e$tiiUc: 0 

2- (tert-^/l^^^^P^)^^] -4- [3- (2, 2-^^/V7 P nt°^-= 
yV)- 2-7^/V-5 -(2-7s£=-A<7v&lr—A'T$/) -2, 3-^fcKo-l, 3, 
4-f7v?7/- /V-2-^/V]^yT5K(1.25 g, 85%)£#fc 0 
APCI-MS m/z: 638 (M+H)\ 
[0119] XS6:Hife^l5©X@2i:Plil(Ct-T, ±ISXg5T*#btlfcN-[2- (tert-^ 
^VWi^vW/n^) ^/v] - 4- [3-(2,2 - Wf-Mfn M°jr~;V) -2-7*. 
~^-5-(2-7^/l'7°vK°*^T^S)-2, 3— ^fcKn-l, 3, A-f-T&T"/ 
-/V-2-^/V]^>-T5;K(0.376 g, 0.588 mmol) &&X$foMiW}%i-\yi}M0. 
Ill g, 2.94 mmol) X*), 7fe^t£&4- [5-T5/-3- (2, 2— 5?^A^Ptf*= 
/^)-2-7^/V-2, 3-^fcKn-l, 3, 4-^T^Ty— /V- 2-W/V]-N-[ 
2-(tert-y^7^^/^ndriy)^/H^^T5K (0.113 g, 38%)£#fc 0 
*H NMR (270 MHz, CDCl ) 8 (ppm): 0.03 (s, 3H), 0.07 (s, 3H), 0.86 (s, 9H), 0.90 (s 

3 



WO 2006/101102 



72 



PCT/JP2006/305645 



, 9H), 2.15-2.28 (m, 1H), 2.49-2.58 (m, 1H), 2.62-2.82 (m, 2H), 3.07-3.13 (m, 1H) 
, 3.27-3.47 (m, 3H), 3.59-3.72 (m, 2H), 4.21 (br s, 2H), 5.97 (m, 1H), 7.22-7.44 ( 
m, 5H). 

APCI-MS m/z: 507 (M+H)\ 
[0120] XW:MMmi5<DXU3mmzVX, ±SBXS6-e#e>*Vfc3fe^ffitt*4 - [5- 
T5y-3-(2, 2- f J^^n\f^/V)-2-y^;V-2, 3— 5?fcKn-l, 3, 4 
-WSfT"/— A— 2->M -N- [2- (tert-^A^f /V^n**/) s^vw] 
^^T^K(0.0683 g, 0.135 mmol), fc°!)^(131 \x L , 1.62 mmol) 
?-/VT±^/V (0.166 mL, 1.35 mmol) 5fe^14&N-[2- (tert-^Ai^ 
^/W/n^H/):t^vV] -4- [3- (2, 2-v ? ^/V^nt°^/V) -5- (2, 2- 
^AT'Db^—ATS/) -2-7^/^-2, 3-v^tRp-l, 3, 4-^Tv?7V— A 
-2-^/V]y^VT^K(68.0 mg, 83%)£#fCo 

XS8:±iaxe7"T?#fe*Vfc3fe^®ttJ&N- [2- (tert-:^/WWAi/P*V) 
3i^/V]-4-[3-(2, 2-^^/^Pt°^/V)-5-(2, 2-^f-A^olA**=. 
A7Sy)-2-:7:csvl/-2, 3-^tKn-l, 3, 4-?-T 9 J7V— )V-2-4?\>\7 
9V7$$ (71.0 mg, 0.117 mmol)£THF(l mL) ICJWHU 1 mol/L^b^^ATy 

^=i>A7;V'^-yK©THF»tt(0.l6 mUSriP*., M-C50#raJt#L-fc o 

7k (1 mUfcJtox., gfl&^A-ettfflUt, :&M««ffpAift*-ca5*u 

^/-A=9/l)Ti*j^1-5^;:£^ <b^o{4-[3- (2, 2-i^A:/nfc> 
^/V)-5-(2, 2-i/^A7 P nt 0 ^7VT5y)-2-7^;V-2, 3-v^Kn 
-1, 3, 4-^T^T > /-;V-2-^A]-N-(2-tKn#V^/V)^yT5K}( 
47.6 mg, 85%)£rfi-fe@ft£L-C#fCo 

'H NMR (300 MHz, CDC1 ) 5 (ppm): 1.28 (s, 9H), 1.33 (s, 9H), 1.56 (m, 1H), 2.22- 

3 

2.51 (m, 4H), 3.15 (m, 1H), 3.35 (m, 1H), 3.45 (m, 1H), 3.61-3.76 (m, 2H), 6.31 (b 
r s, 1H), 7.41-7.72 (m, 5H), 8.05 (br s, 1H). 
APCI-MS m/z: 477 (M+H)\ 

%W$\ 31 
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[0121] [3- (2, 2- vW/^nt^/k) -5- (2, 2-i/^;Vfu\f^;VT V) -2 
-7^/V-2, 3-^tKo-l, 3, 4-^7^T/-/V-2-^M^/V]#/W^K 

Xmi:2-T5yT-th7^/^M(400 g, 2.33 mol)£7k(2.8 U&itfU^f- 
/K3.6 DO^^^^IL, Tk^T^ ^-tert-^/V ^#-#*-M534 g, 
2.45 mol) Zmm^fr (400 mL) fcfcfcSaJULfc. ^^^U^^tt^^s 

^*y^7k»(322 g/l.2 UZimmfrVXffiTLfCo m&Vo%7k%;TX*l.5 

^mUftlst^ ZOVimUU ltiffflffiftLtio iSiji^ft^n-^^-tHPL 

c) o^m^xm^m^mmucm, ^mmzftmu mu&&*(8w m u 

/)T-feb7zi:/y(610 g)^^^^i:L-C#fCo *^^tK*CW±5»®i-&T 

, ^X^ffiVVc,, 

'H NMR (300 MHz, DMSO-d ) 8 (ppm): 7.96 (br d, J = 7.4 Hz, 2H), 7.61 (tt, J = 7.4 

6 

, 1.6 Hz, 1H), 7.49 (br t, J = 7.4 Hz, 2H), 5.54 (br s, 1H), 4.66 (d, J = 4.6 Hz, 2H), 
1.48 (s, 9H). 

[0122] X@2:±E-e#btLfc2- (tert-^h^^;^=/VT^/)T-feh7^/y(610 g) 
^/-/V(4.0 L) \mmU Tfc&Uto J-tt^/WWim g, 4.66 mol)» 
M(S^(388 mL)*3j:^7K(1612 mL)){dgfl?U ^^«^*(1 U&10 

T^y) T±h7*/y f-JrtKX/WVy (400 mg) ©«i&«:Jgj!inLfcgL m*)<D^ 

-A-tK^?£(1.2 L), ^CV^^tK(800 mQXitfcftLtCo #£>ftfciatt:£^J£T50t: 
-C24^W S^itrSr.,!: fc £V 2 - (tert - 7h* i/U;V^;VT^ ) TW^/> 

^*±*jj/wvy%&&mftti,xnti(m g, Jfc^92.i%(2XS))o 

'H NMR (300 MHz, DMSO-d ) 8 (ppm): 10.6 (br s, 1H), 8.37 (br s, 1H), 8.03-7.83 ( 

6 

m, 3H), 7.67 (br t, J = 4.1 Hz, 1H), 7.42-7.30 (m, 3H), 4.17 (br d, J = 4.1 Hz, 2H), 
1.38 (s, 9H). 
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[0123] I@3: ±&X^tbfttc2-{tert-7h*i/%/\'#-Sl'T$y)T±b-7*;> 

±^;W^/y (690 g, 2.24 mo\)Z7±h~hV M6.9 L) MiS$-t2\ fc°yv>> (619 g) 
^Px., TK^Lfco m^mmit^<^^(S09 g) ^25^P^*^tTMTLfCo g£ 

^T«WISr8K$Ui;^e>*(690 mL) fc^^ttiKTUfc, iST+KHfltt* 
WfflU #b*i/fc«»»tS:5 , Cl?$fct!:il^lBiaE#Lfc. «f WLfc@#:Sr*®U 

Lfc7*K=+!J/l'/*(10:l) (2.0 L) , &Vv«&*(1.4 L)"Cft^Ufc. #b*Wt@ 

^25 < C-C^i£T32^^;j!i$^Ci:fcJ:i9^IB^-^ti{[3- (2, 2-eW/K/ 
ut°jr-;U)-5-(2, 2-v f ^/V7°nt°^--/VT?y) -2-7*=/W-2, 3-v?fcK 
n-l, 3, A-V-T&T*/*- /V-2-Wf/V]*/W^Ki tert-^/V^-r 
;W«r&£@teH/t1#fc(l03l g, JR*95.4%) 0 

'H NMR (300 MHz, DMSO-d ) 5 (ppm): 10.89 (s, 1H), 7.40-7.20 (m, 5H), 6.74 (br 

6 

dd, J = 6.8, 6.1 Hz, 1H), 4.37 (dd, J = 14.5, 6.8 Hz, 1H), 3.98 (dd, J = 14.5, 6.1 Hz 
, 1H), 1.37 (s, 9H), 1.29 (s, 9H), 1.17 (s, 9H). 

32 

[0124] [(2R) -3- (2, 2-5WA^ntt*-iVl') -5- (2, 2-*J&A&n\!jt^A'TK 
/)-2-y*.~;V-2, 3— SteKn-l, 3, 4-^-7^7^-2-^^]* 
/W^KIfe tert - -f^jV^y-lV (ffc-g^q) <DW& 

»^j31-C#btbfc[3-(2, 2-*y^/Vfv\?lr=-;\<)-S-(2, 2- 9 J*f-flsf 
utt—A'T*/) -2-y*.~/V-2, 3-^tKa-l, 3, 4-^Ti^7V— ;V- 2- 
>f/M^]*/W<*KH tert-^^^x/V^M^n-x'hi/^^- (HPL 
C) [*7^:CHIRALPAK AD * 4.6 X 250 mm (^-fe/Hb^XHttSf) ^ffi^lK: 
^f-V/^/-/V=80/20;^ji:1.0 mL/#] fc&V^T, ^^^4.63^^5.76 
$K>W#0>5*>s 5.76^0B^^®i-5-t^J;«3^ fb£«W[(2R) -3- (2, 2- 
v ? ^/V7°nk°^/V) -5- (2, 2- *J*'f'A>r7xi}£jt^A'TSJ) -2-7*— /V-2 
, 3-v^tKn-l, 3, 4-^r-^7V— /l^-2->r^^]*/W<$Kg| tert-^ 

^609 33 
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[0125] N-[(5R)-5-7^f7V-4-(2, 2 -S^fyl^Ptf -5-7is/V- 
4, 3, 4-f"T5?7y— /U-2-WA']-2, 2-v ? ^/V7°a^yr 

mMM32ti:b*X*'&btl5i\:&V0q(19.8 g, 41.6 mmol) ^Sk^vV (198 mL) fcjg 
fl?U 25° CC4 mol/L0i£fc*5lf-S^^/V^(99.2 mL, 397 mmol)^20^ 

o WfflUfcH***SU ^Uc^^/V(60 mUTfas^bfclft, ^ffiT60° CX* 
22^ffl^$*^^^l9^^jCO^^&fe@^i:L-t#fc(16.7g, «97. 

1%) 0 

! H NMR (300 MHz, DMSO-d) 5 (ppm): 11.19 (s, 1H), 8.34 (br s, 3H), 7.47-7.22 (m 

6 

, 5H), 4.21 (d, J = 13.7 Hz, 1H), 4.08 (d, J = 13.7 Hz, 1H), 1.34 (s, 9H), 1.18 (s, 9 
H). 

[0126] ##0fjl~13(te-fr^l~13) 

jb^l~13«, ^;ft,^;ftAVO2003/051854£fcteWO2004/l 11024£|E 

###114 

flS-&*14:N-{4- (2, 2-iW/K/ofc^/V) -5- [2- 

*/—/V-2-<</\')-2, 2-vW/K7 P n/NVT5K 
Xgl :&&/<JiS$MK) (125 mg, 0.559 mmol) ^Wy^-,^^^ (317 
mg, 1.21 mmol) %r\>7\lYuyTs (THF) (50 mLMdfcfcUfco #bttfc^tCN 
-tert-Zf^y^J/V^/U- 0 -77=M2.07 g, 10.9 mmolh ^x^/l^oygK 
1.61 g, 13.2 mmol), ^©tK (0.477 mL, 26.5 mmol) ^X^bV^^WtMM (3.2 
3 mL, 15.9 mmoOSriP*.*:!!, 60t:^B#lfflSB$L;fc. 8MMfe*A£ll'fcflL 

Wv^Wyyj- (^*i->/mmx.<?';v=9/ l->4/l) X^%1r%Z.b\z£0 . ( 

3-^y-3-7a:=/^ntVW)^/W^5K^ tert-^/V^-r/V(1.85 g, 68% 
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) £#fCo 

[0127] Xa2:±sBX@l-C#Wc(3-^y-3-7^-/V7 ,, cit7V')^W^m tert 
-^^/Vji7.x/V(513 mg, 2.06 nunol) — )V (40 mUl^fifLfCo 'febfltdfe 

*f!:^**5*^/W*Bfeit[(562 mg, 4.40 mmoD^nx., £fiT?8l#raSH$L;fc. 

S^WATfftfcU »£ET*m-5-tlCt0, «feBI#(513 mg)£#fc. #b 
*ifc@tt©-«(198 mg)Sr^an^y(10 mL) {c*gft$L7c 0 #f>tvfc^tct°y 
i/> (0.300 mL, 3.73 mmol) ^XMXcW^fVT -fe^/V (0.415 mL, 3.37 mmol)£ 

h^97>f-(n-^f-y/»fift^f-/v=2/l)-c»»|-t-5-it!:J:9, {2- [3- (2 

, 2-^^/^nfc°^-n/U)-5-(2, 2-v ? ^/V7 P nt°^-n/WT$/)-2-7^ 
/V-2, 3-i^tKn-l, 3, A-mmr— J>^-2-^;V\3^-;V}^j;V/^Yfk te 
rt-^/V»^(319 mg, 100%) 
APCI-MS m/z: 491(M+H)\ 
[0128] XS3:±IEX@2-e#P?^c{2-[3-(2, 2-^ g f-;V^n\f^;V) -5- (2, 2 
-S^^/K/pfcT^A'TS/) -2-7^;V-2, 3-v^Ka-l, 3, 4-77 9 JT 
V—/V-2-^;V]3L^-;V}^;W^YW. tert- ^/Va^yl/ (274 mg, 0.557 mmo 
Ofc^nn^ydO mL)fci£A¥Lfc. #Wc^(chy7;^n^(l.o mL)£ 
£fi^3#|IB«#US:fc, S#tt«r«JET*»bfco Bm^My^M^ 
-t/^Pxl, 3l$raii#LfCo «fWLfcfife@flc^mi-5ri:tci«j, N- [5- ( 

2-T5:/^/V)-4-(2, 2-^^7 P o^c=./k)-5-73i^/W-4, 
Ko-1, 3, 7V-2-^/V]-2, 2-v ? ^V7 P n/^>'T5:K<Dhy7 

/Vto^il (252 mg, 90%) &#fc. 
APCI-MS m/z: 391(M+H)\ 
[0129] XS4: ±|BX@3T*#^fcN- [5- (2-T^^/W -4- (2, 2-^5vK7" 
nt°^-=/u)-5-7^/v-4, 5-^tKn-l, 3, ^-2-^/V] 
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-2, 2-i?*?/V'?v/iyT5\?<Dby7/l<*vmm(0.25 g, 0.53 mmol)£^/- 
/K5 mL) \Z.&ML. 4*y&&i/])%>ffrlSCX(Vm<inVM BONDESIL SCX 40 u 

y^f-/V)-4-(2, 2-V^;Vy°uM°jr~/V)^5-yx.=.;V-4 t 

3, 4-^Tv ? TV'-/V'-2-^/V]-2, 2-v ? ^/V7 P n/^T^K^^(0.19 g 

/^ n yK(0.14 mL, 2.2 mmol):}oJ;tfh!J^fvVT^(0.62 mL, 4.6 mmol) frO'CXM 

-[4- (2, 2-^^7^nt°^-^/V) -5- - 
5-7^~;V-4, 5-i^tKn-l, 3, 4-^T^7V— /V-2->f/V] -2, 2-v?p< 
^vKA2/-?;/T5K(0.17 g, 65%)£#fc 0 

'H NMR (300 MHz, CDC1 ) 5 (ppm): 1.30 (s, 9H), 1.32 (s, 9H), 2.48-2.62 (m, 1H), 

3 

3.10-3.64 (m, 3H), 4.45 (br t, J = 5.7 Hz, 1H), 5.95 (d, J = 9.6 Hz, 1H), 6.26 (d, J 
= 16.2 Hz, 1H), 6.52 (dd, J = 9.6, 16.2 Hz, 1H), 7.22-7.37 (m, 5H), 7.91 (br s, 1H). 

[0130] IMS :±|Eim4Ti#e>tLfcN- [4- (2, 2- > y^fVfn^ir=-;V) -5- (2- 
^y->*;V-fc~;VT^;^;V)-5-yx.~/V-4, 5- ^fcKo-l, 3, 

/V-2—i/W\-2, 2-vW/^:/n/^T5;K(0.16 g, 0.33 mmol)£T-feh~h>> 
/WlO mL) 70%3i^T5^*^(1.0 mL, 12 mmoO^Px., £fi-C3 

N- {4- (2, 2- v^5vK/Pt°:t:=VV) -5- [2- (2-^^T5;y^^/V^ 
/WT5:y)^/V]-5-7^/V-4, 5-^tKo-l, 3, 4-^Tv ? T>'-/V-2- 
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4M-2, 2-*?* t f-A&u/<yT%Y) (0.15 g, 86%)^r#fCo 
[0131] ##fjl5 

fl^5l5:N-{4-(2, 2-v ? ^/^n^^/V)-5-[2-(tKP^T$y)^ 
^^/l/*^/VT^y^7V] -5-7x^-4, 5-5^tKn-[i, 3, 4]^TS^T/ 
—/V- 2 — l7V} - 2, 2 - S^^vK/tit^^TSK 

#%^J10T-#btlfcfk^lO{N-[4-(2, 2-^^7^n^=/V)-5-3i 
7 L ^/W*^/VT5y^^-5-73i^/V-4, 5-i/tKn-l, 3, 4-?-7 9 JT/— 

M-2, 2-iy^jVfn/OT^Y} (101 mg, 0.216 mmol)£7i?b~HJ 
/K5 mDfca&fcU fcKn^^VT$V(50%^*, 0.265 mU&bn*., ^fflt?1.5l*|ffl 

i/3^i-5it{Cj;t), ^^15{N-{4-(2, 2-v : p<^7 0 nl: o ^-^)-5-[2- 
(tKn^>T5y)^y^/^=/VT5y^/V] -5-7^/W-4, [1 
, 3, 4]^T^T)/— /V- 2-^0} -2, 2-v ? ^/wyPt°^75K}(89 mg, 83%) 

! H NMR (300 MHz, CDC1 ) 8 (ppm): 1.29 (s, 9H), 1.34 (s, 9H), 3.01 (br d, J =14.4 

3 

Hz, 1H), 3.30-3.70 (m, 3H), 4.04 (dd, J = 10.8, 12.3 Hz, 1H), 4.58 (dd, J = 3.3, 12. 
3 Hz, 1H), 5.21 (dd, J = 3.3, 10.8 Hz, 1H), 5.27 (br s, 1H), 6.46 (br s, 1H), 7.20-7. 
41 (m, 5H), 7.94 (br s, 1H). 
[0132] ###116 

4fc^l6:N-{4- (2, 2-i?*=5-;Vzfu\Hr=-;V) -5- [2- (N-^/V-N- 
MY^iyT^A^y^/V^/VT^/^/V] -5-y^/V-4, 5-v^tKn - [1 
, 3, 4]^7^7> r — /V-2->T/V}-2, 2-vW/K/at°:^75K 

###J15"C#btl/fdk^l5{N- {4- (2, 2-i>^)Wn^ir^)V) -5- [2 
- (tKndf-v'T^y)^^/^— /V7$y^/V]-5-7^/W-4, 
[1, 3, 4]^7v ? ry— ;V-2 — f»-2, 2-^^/V7W^75K} (60 mg, 0.1 
2 mmoOSrl, 2-^nn^^(2.4 mL)«fi?U Tirr-T/VxtK (0.095 mL, 1.7 
mmol) , (0.068 mL, 1.2 mmol)*3iWy7-fe-h^7K^*^^hy^^(256 
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mg, 1.21 mmol) ZMz., ^T*10^Ffl»Lfc o U&mz.fc&£13$mQfc&7kmi- 

-i/3^-fZ>Z.b{Z.£0, ^^I16{N-{4-(2, 2-*?* s 5-JV7vV'*~;V)-S-[_2 

-4, 5-^tKn-[l, 3, 4]^T^T/-^-2— f/>}-2, 2-V*3'/l'7°vZ°* 

(23 rag, 36%) ZmtCo 
'H NMR (300 MHz, CDC1 ) 8 (ppm): 1.09 (t, J = 7.2 Hz, 3H), 1.28 (s, 9H), 1.39 (s, 

3 

9H), 2.73-2.90 (m, 3H), 2.90-3.30 (m, 2H), 3.40-3.60 (m, 1H), 4.04 (dd, J = 9.6, 1 
2.9 Hz, 1H), 4.60 (dd, J = 5.1, 12.9 Hz, 1H), 5.50 (br s, 1H), 6.50 (br s, 1H), 7.20- 
7.40 (m, 5H), 7.93 (br s, 1H). 
[0133] ###117 

\ frgHfc 17:N-{5-[2-(2 - T^J^)V7.)Vyy^)V) ^yWfc~;V7%J*^ 
,>]-4-(2, 2-v ? ^/^nt°^;W)-5-7^/V-4, 5 [1, 3, 4] 

f-T 9 J7V— /V-2-^T/V} -2, 2-$WvK/ntfif-S/T$K 
Xm : ##^JlO-C#e>^b^t)10{N- [4- (2, 2-$W/K7 P afc'*~/V) - 
5-^y^/V^/^T^/^^-5-y^^-4, 3, 4-^Ti^ 

7^-2-^]-2, 2-v f p^vK7°n/^75K}(1.001 g, 2.145 mmol)£;W 
— /V(20 mL) fcgtfSlU (1.230 g, 10.83 mmol)*5j; 

^t)^>y^^^7A^n^h^^- (^act^/Vi=s/^7-/V=6/l) T^^L 

fc^, ^^/^-x/vT^y^w-^av-r'S-i^io^ it&m7{N- {5- [2 

- (2-T5/^^V^/^7-/V)^^^^^T5/y^/V] -4- (2, 2- ^ 
^/V^nt 0 ^/V) -5-7^/^-4, 5— 3, 4]^Tv ? T:/-/V-2- 
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-I7W-2, 2 -Vpr/vTveHrVTV?} (DM$m& (756 mg, 65%)£#?Co 
APCI-MS m/z: 544 (M+l) + . 
[0134] Tm:±UXmX*mbtltc4k&m7<Dm$mm(75G mg, 1.39 mmol)&g^ 
^(20 mL)\mmU tK&T, 4 mol/I^«if-@1^^W§$(0.7 mD^fa 

x.tc 0 RfommmT&mu v^^-^zmx., gm-e3o#ra«#ut& 

, ffittiLfcSfc^^-rS-^^ jb-a-^17(DM^(795 mg, 99%)£#fc 0 
'H NMR (270 MHz, DMSO-d ) 8 (ppm): 1.18 (s, 9H), 1.27 (s, 9H), 2.77 (t, J = 7.1 

6 

Hz, 2H), 2.86 (m, 2H), 2.98 (t, J = 7.1 Hz, 2H), 3.37 (m, 2H), 4.00 (d, J = 14.0 Hz, 

1H), 4.36 (d, J = 14.0 Hz, 1H), 7.21-7.38 (m, 5H), 8.50 (br, 3H). 

###|18 

\Y&*fo l8:N-{5-[(2- T^^/wvyr-fr) ^y^/u^^r^y^M 

-4- (2, 2-V*1-;V-?xi\?jr~>V)-$-7x.~;V-4, 5-^fcKn[l, 3, 4]^T 

imi:#^JHT*#t>^b^ll{N-[5-TV^/V-4- (2, 2-iW/V 
y°ut°-*~;V) -5-7^^-4, 3, A-^T^T^/— ;V-2 — ( 

;V~\-2, 2-i?t3-fry°V'<VT^Y} 0:&®>:K4.00 g, 9.69 mmol) Srv^nn^y ( 
100 mL) [Z.mMU tR&T, hy^^/VT5>'(4.05 mL, 29.1 mmoO&J^un^:/ 
Wfr~;V?xiW{\A2 mL, 12.6 mmoD^Px., ^ife4^WWbfc 0 U^m^ 

^y^^/UT^y^7V-4- (2, 2-^^;Vfn\^-t=^;V) -5-7^~/V-4, 
5-^tKo[l, 3, 4]^Tv ? 7V-/l'-2-- f/W] -2, 2-v?^/vynt°^T5K( 
3.82 g, 92%) £#fco 
APCI-MS m/z: 489, 491 (M+l) + . 
[0135] X@2:±EXglT*#^fcN-[5-^Pi3^^/V*=/VT5y^^-4- (2, 
2-v f ^/V7 p Dt°^/V)-5-73:^;V-4, 5-^tKn[l, 3, 4]^Tv?T/— /V 
-2-17K1-2, 2-> f ^f-/V7 c nt:°^-yT5:K(3.818 g, 7.807 mmol) SrDMF (70 mL 
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) £jg#U tert — ~f s f~)\' — N — (2-^/^7 P h^/^)^/W^-h(13.3 mL, 78.1 

r 

PfcVKn— T/l'-T*h})^\'—i/ayi-Z>Zk\Z.&t), [2- ({[3- (2, 
t°^/V)-5-(2, 2-v ? ^f"/V'/at: ,, ^/VT3:/) -2-7*~;V-2, 

[l, 3, 4]^7£ J T > /— ;w-2-^/v^/v]^7r ; e^/v}^/^/V7T^)^ 

^/H*/W^VSft-tert-^/V3^^Kl.926 g, 39%)£#fc 0 
APCI-MS m/z: 630 (M+l)\ 
[0136] X&3: ±KX@2T*#f>*lfc[2- ({ [3- (2, 2- ^^/^nt^^V) -5- (2, 
2-&/&-fr7v&t—A'7§S) -2-7*^-2, 3-^fcK»[l, 3, 4]^Ti?T 
*/—;V - 2 -^/M^/>]^/V77^/^}^^/V^W7r=/V') a&A']lJfl"*SZ'Wt 
- tert -7^/V^7vK 1.926 g, 3.058 mmoDSr^oo^^ (15 mL) WfifU h 

— 9 salst%Z.b\Z.j$ s fb&4fcl8{N- {5- \.{2-TxJ*- s $-)V7s)V77~)V)^s 
/VT^fvV]-4-(2, /V/oft^) - 5-7x=/V-4, 5 

-i^fcKnCl, 3, 4]^Tv ? Ty-/V-2— T/P}-2, 2-^^/k7 P nfc°*>'75R} 
(OlllSd.Oll g, 63%)^#fCo 
APCI-MS m/z: 530 (M+l)\ 

X@4:##^J17(DXS2(c!pC-C±fBXS3-C#f>*tfc^-a-^180S8t^S(5l 
5 mg, 0.972 mmol)&4 mol/L^^^^-^^/W^CO.S mO "C#HII-t"3£yj: 

4b£4fel84>£flfc&(490 mg, 89%)£#fc 0 
'H NMR (300 MHz, CDCl ) 5 (ppm): 1.26 (s, 9H), 1.32 (s, 9H), 3.10 (m, 2H), 3.11 ( 

3 
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m, 2H), 4.06 (dd, J = 5.4, 14.2 Hz, 1H), 4.15 (d, J = 15.0 Hz, 1H), 4.24 (d, J = 15.0 
Hz, 1H), 4.67 (m, 1H), 6.34 (m, 1H), 7.23-7.38 (m, 5H), 8.14 (br, 3H), 8.38 (s, 1H 
). 

[0137] ##0iJ19 

<b^l9:N-{2-[3-T"fe^/V-5-(2-^yt 0 ^y^y)-2-7a:=:yV-2, 
3-v^tKn-l, 3, A-=J-T\yTV—;V-2-^iV]^;V}^y^/V^yT^ 

^WM7hm^VXs HWJ20(Dlg3(D^^T^e)tv5N-[2- (3-Ti? 
^/V-b-T^-2-y^=.;V-2, 3-$?tKo-l, 3, T&T*S~ />-2-yf 
;V)^;VWy^/V^yr^Y (0.150 g, 0.438 mmol), fc°y>V(51.0 » L, 0.631 m 
molK fflk5-7tt/*V])sl<(7Q.5ii L, 0.526 mmol) &£.X$fjfeffltj~h})tyJ* (0.0498 g 
, 0.607 mao\)X^.it^l9{N-{2-[3-T±^-5-(2-^y^°^<]}^/) 
-2-y^=-/V-2, 3-i^tKD-l, 3, 4-5 L Tv?ry-/V-2— 
y^/P^T5K} (0.181 g, 97%)£#fc„ 

l H NMR (270 MHz, CDC1 ) 5 (ppm): 1.82-1.98 (m, 4H), 2.33 (s, 3H), 2.52-2.62 (m, 

3 

3H), 2.95 (s, 3H), 3.27-3.38 (m, 2H), 3.59-3.70 (m, 1H), 3.84-3.92 (m, 2H), 4.62 ( 
br s, 1H), 7.23-7.37 (m, 5H). 
APCI-MS m/z: 423 (M-l)". 
[0138] ###120 

2- (tert-^h^ri/^/V^/VT^^T-feh^^y^O.OO g)to**7— /K21.0 mL) 
K&MUt. 3 L *±5.%/W*i?}?1M<8m(2.n g, 24.4 mmol) (7)*M(tK: 9.0 mL)£ 

^ux-WMLtco m&vo*mumx'zoftmm&ut^ 7k (12.0 mD g«L 

/V*«(20 mL)-Ci5fe^bfCo #fenfc@^^ffiT40 < C-t?^$-fr5rt(Cj;l92 
&!Ifttl/C#fc(3.56 g, W95.1%)£#fc 0 
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[0139] xmrn^M. mteB&otbB&ttf/tiittt&M&zxfimj&m&omm&z 

#5. 



* 
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R 3 

r 5 s y# 

O 

(I) 

2 

LTV MffiR77i"*/K *fc«^T/^=/Hr^'r) s 

JRTVI^K COR 8 ^*, R 8 «tKn^riy, MT/l^^rX T5A ®MTfr*^T 
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[3] r'AW/K *?7K >ry^nlf/V4fcf4tert-^/V-C*>5ff *3®l*fcf42|B*0 

[5] R^M^V*fc{itert-^/VT'fcSff^^l~4<DVN-ftl/36^cE^?&|g^J:tf 

[6] R 1 iR 2 ^5-^^^3:^oT^yp<^^^fc^ix^7^^^>-cfc5ft*«l~3(Dv^i a ^* 

[7] R 4 ^NHSO R 6 (5£t\ R^it&ia*lRlirc&5)^&5ft*^l~6©V^ Ju&^llB 

2 

[8] R^CONHR 9 C£4\ R 9 «ttfEi:l^a-Cfc^) -?$>SfiM^l~6<DV vf tlfrfcBM. 

do] g^ffi$#jftffi<aii& m^offi^, ^ctttt^<Djfi5«, %&&&<Dmm, mm 

en] mftmmtmm, %m, ®m&, n & *ssm. sm&, m im 

[12] ;W~/W3$$Uc£#<D W*AD|| (i&R : 589. 3nm) KSH-^O^K&ttS 
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R 3 

R^-^HaJn N-N Ri 

R* S h R2 
O 

(II) 

[^f, R\ R\ r\ tf&XTfinitZtlZtitfiBtmm'Zh'O, 

r^^nhso R 6 (^>t>, R 6 \m&mm-?hz>) , 

2 

NHR 7A (^;tf., R^ftokafflSC^ *fcttfcKn*$/, ®S57/V3^, TSA f&BtfVi' 

coNHR 9 (^'t', R 9 \-iWimkmmx~hz>) %m~t~\ 

[13] R 5 ^7^/^fc5W^^12E^^T^T>'y>'^^^fdi j e^^®^fi<J(CfF 

[15] R 1 ^ 7 K^JS^T*fcSM*«12~14(DVNi a ^^C|E^<D^T^Ti/y^^*/c 

[16] R 2 ^^;Wclitert- ^^VCfcSft^l 2~1 5CDV vf tuHCfBicWT *JT 

[17] R^R 2 ^-i^^oThy^W>^c^X^^^r^l|^12~140V^ 

[18] R^NHSO R 6 (^tf % R 6 }itffiai:lHl^X^)-efc?>lt*^12~17(DVN-f tl^fc 

2 

[19] r^conhr'c^;^, R 9 ttmmtmm'?h%)'?hz>m$. j %i2~i7<D\,^-f 

[20] n^U*fc^2T'fe5M^5l2~19(DVNT^^CEicW^T^T^y^^^c 
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[21] -jR5£ (II) •?&£tl53-Ti?T^rsffimft&. TIB^: (a) ~ (q) 



OyC(CH^ 3 QyCHjCHa 



ob 




(a) 



(b) 



O^CH2CH 3 

(e) 

CyCH 3 




(f) 
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